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FeLLow oF ‘TRINITY HALL; HONORARY PROFESSOR OF ARCHAEOLOGY, 
NaTIONAL MuseuM oF Mexico; Honorary Secretary R.G.S. 1915-28, 
AND VICE-PRESIDENT 1928-29. 


Born at Norwood, 18 March 1850: Died at Morney Cross, Hereford, 
22 January 1931. 


O our Society he was always Mr. Maudslay, though Oxford had recognized 

his great contribution to learning by conferring upon him the honorary 
degree of Doctor of Science in 1912 when he was President of the Royal 
Anthropological Institute, and Cambridge had followed with the Hon. Sc.D. 
He was elected an Honorary Fellow of Trinity Hall in 1923. In the same 
year the British Museum displayed in a gallery of the Department of Ethno- 
graphy about half of the great collection of casts from Maya cities in Guate- 
mala and Yucatan which had lain in the cellars of the Victoria and Albert 
Museum for some thirty years, and published an excellent Guide to the 
Maudslay Collection written by Mr. T. A. Joyce. In 1930, just before his 
eightieth birthday, Mr. Maudslay himself published the recollections of his 
early life under the title ‘Life in the Pacific Fifty Years Ago,’ and excused 
himself from continuing into the eighties of last century because he had already 
told his Central American adventures in the massively inconvenient volumes 
of the ‘Biologia Centrali-Americana,’ and in additional chapters of his wife’s 
modestly named but sumptuous volume ‘A Glimpse at Guatemala,’ published 
in 1899. 

To those of a younger generation who were privileged to know Morney Cross 
and to sit on the terrace looking towards Holme Lacy over the meadows of the 
Wye, he spoke often of his early Pacific days, and of a later epoch round about 
the beginning of this century when he alternated between his house in Mont- 
pellier Square at Knightsbridge and a gold mine in Mexico or a fruit farm in 
California; but on the Maya ruins he was perhaps a little silent, having, it may 
be, in mind a natural regret that the hard-won results of many seasons’ arduous 
labour at great expense of time and health and money should be hidden away as 
effectually as the ruins themselves. But happily he came of a long-lived family, 
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and in those years when he was between seventy and eighty he was fully able to 


enjoy the public appreciation and the academic distinctions which came late in a 
th 
G u 0 90°F M E 88° x I c in 
l M } he | 
25 1s 100 | G 
®) = | be 
.lzamal 
Mayapan Chicher 
‘Uemal ‘Tulum | m 
20 f *“Labna } th 
- Ae | | be 
ampeche ~ 
| ki 
pr 
A 
‘ 
re 
Corozaly 
ha 
\Bengue 2 
Gulf 
| 19 
JS pu 
duras (& an 
a | 
= had | tir 
| 18 
M 
in 
of 
> sit 
th 
| ac 
tir 
co 
is 
Sketch-map showing position of Maya ruins 
. to 
life but not too late. In the remoter world of Central American scholarship he 
had been counted for years among the Old Masters. we 
But he never wrote any consecutive account of the years 1881 to 1894 which 
brought him fame, and the man who tries to make even a sketch of his activities, “ 
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such as we should wish to present in this notice, is confronted with formidable 
difficulties. To begin with, it is odd to find the two quarto volumes of text and 
the four immense volumes of plates, photographs, drawings, and plans included 
in the ‘Biologia Centrali-Americana or Contributions to the Knowledge of the 
Fauna and Flora of Mexico and Central America,’ edited by F. Ducane 
Godman and Osbert Salvin. The title-page of ‘Archaeology,’ by A. P. 


Maudslay, Volume I (text), has the date 1889-1902, and the undated Preface 
begins thus: 


My first journey through the Central-American forests in search of the ruins 
of ancient Indian towns, during the winter of 1882-83 [which should read 
1880-81] was merely a journey of curiosity, and I had no intention whatever of 
making a study of American archaeology. However, the interest awakened by 
the sight of the truly wonderful monuments which it was my good fortune to 
behold induced me to undertake other and better-equipped expeditions, and the 
kindly encouragement and splendid liberality of the Editors of the ‘Biologia 
Centrali-Americana’ led to the results of my journeys being published in the 
present form. 


The four volumes of text, printed on Whatman’s hand-made paper, contain 
respectively only 77, 47, 50, and 38 pages, adorned with many photogravure 
illustrations printed into the text, as well as with line blocks from drawings and 
an occasional ‘typo etching”’ on tissue pasted to the page. This text was issued 
in parts, a sheet or two at a time, with the corresponding plates. Thus of 
Volume I the signatures b to e are dated December 1888 (though the title-page 
has 1889-1902); f and g have November 1890; / of three leaves only, March 
1892; and k (oneleaf only), September 1893 ; and /of three leaves only, August 
1902. These parts were apparently numbered on their wrappers in order of 
publication ; thus Part V makes 24 pagesof Volume III published in July 1895, 
and Part VI is the first 18 pages of Volume IV in April 1896. Part XIII con- 
tinues Volume III in April 1900, Part X having finished Volume IV in January 
1899. Part XII was plates only without text, and Part VIII is the Appendix on 
Maya inscriptions and Calendars written by Mr. J.'T. Goodman and published 
in 1897. A library catalogue which has unfortunately preserved the numbers 
of the Parts leads thereby to confusion of the student. 

Volume I is devoted to Copan; Volume II to Quirigua, Menche, and minor 
sites; III to Chichén Itza and Tikal; and IV to Palenque. For each volume 
there are some pages of narrative incompletely dated, summaries of historical 
accounts, and then the detailed descriptions. Some sites were visited several 
times; at some Maudslay camped for months. From the narratives we have 
constructed the following summary of the several journeys, whose very number 
is a little uncertain, as we shall see. 

1. In January 1881, on his first journey, Maudslay spent three days at 
Quirigua, three at Copan, and a week at Tikal. 

2. In 1882 he was at Quirigua again for five days; at Menche from March 18 
to 26; and again a week at Tikal. 

3. In 1883 he was at Quirigua from early in February to the end of the first 
week in May. 

4. To 1884 is assigned a hurried visit to Pueblo Viejo, which is identified 
with Chacujal. But the date 1884 occurs only this once and may be wrong. 
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5. In 1885 he was at Copan from January until early June, with a visit to 
Chacujal in February. 

6. In 1887 he surveyed Utatlan and Ixamche in January ; was at Ixkun for an 
unspecified time in March; visited Yaxche, and spent one day at Rabinal. 

7. In 1889 he was at Chichén Itza from February 6 until July 2. 

8. In 1891 he was at Palenque from February until May. 

9. In 1894, with Mrs. Maudslay, he was at Copan from March 1 to 21, and 
at Quirigua from March 30 to April 14. 

This makes nine visits to Central America, whereas Mr. Joyce in the British 
Museum guide speaks of seven. If we exclude 1884 as a mistake, and reckon 
1881 as a first reconnaissance rather than a serious journey, we have seven, 
which is the number given by Maudslay himself in the Introduction to ‘A 
Glimpse at Guatemala,’ though that book contains references to 1881, and 
later he speaks of eight winters. It seems best to reckon eight as the number of 
journeys, of which 1883 devoted to Quirigua, 1885 at Copan, 1889 at Chichén 
Itza, and 1891 at Palenque were long studies of four or five months each at 
single sites. 

The full title of ‘A Glimpse at Guatemala’ includes the words “‘and some 
notes on the Ancient Monuments of Central America,” by Anne Cary 
Maudslay and Alfred Percival Maudslay, published by John Murray in 1899, 
about halfway through the course of the larger publication. The Preface gives 
an interesting account of its production: | 


The Archaeological results of my seven expeditions to Central America are in 
course of publication in the ‘Biologia Centrali-Americana,’ and eight parts con- 
taining about 200 plates have already been issued to the public; this is necessarily 
a costly work which is not likely to find its way into many private libraries. It has 
therefore frequently been suggested to me that I should publish a less ambitious 
and less expensive volume giving a general account of my travels as well as some 
description of the ruins visited ; but, alas! I have to confess a hopeless inability to 
keep a regular journal, and my note-books are for the most part full of measure- 
ments and compass and sextant observations, and would furnish but a poor basis 
of a book of travels. When, in 1894, my wife accompanied me to Central America, 
a splendid opportunity offered of avoiding all responsibility in the matter. She 
should keep a diary and write'the book, and I would add some archaeological 
notes! It was to be a small book with a few illustrations, and was of course to be 
published within six months of our return home. However, when we did get back 
to England there were other matters which called for our attention, and the notes 
had perforce to be laid aside. During the following winter a fair start was made, 
and some experimental illustrations were prepared ; but each of us discovered in 
the other a deeply rooted objection to process blocks and shiny paper, so we began 
to dabble in photogravure and type-etching. Then the archaeological notes began 
to expand, and as we had then no publisher to put a proper curb on our whims and 
fancies, the book continued to grow on a soil of hand-made paper and to blossom 
with coloured plans, chromo-lithographs, and photogravures. It may fairly be 
described as a growth, for the pages and illustrations were printed off as they were 
finished, a few at a time, and the text broken up. 


The less ambitious volume is also on Whatman’s paper, with a large number 
of photogravures in the text, as well as in full-page plates: less expensive it 
was to the public, though published at four guineas, but of the expense to the 
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authors they are wisely silent. Of the twenty-six chapters thirteen are by Mrs. 
Maudslay, two having notes by her husband, and thirteen are by Mr. Maudslay, 
with more or less systematic accounts of the principal sites, but written, so to 
speak, backwards, the main narrative being of the last journey in 1894, with 
recollections of the previous visits. These latter chapters of the book naturally — 
repeat to some extent the narrative of the eight parts already published; 
and the eight parts then still to come confessedly repeat in places what is 
in the book, so that the two works are not independent testimony on obscure 
points. 

We have gone into the form of the publications in some detail because it 
seems to explain what would otherwise be difficult to understand: the con- 
siderable neglect for many years of what to a few scholars was the foundation 
of accurate knowledge in this field. An irregular issue of awkward fragments 
of the greater work must have been the despair of librarians, while the formid- 
able cost, and to some extent the mere weight of the volume designed for the 
public defeated the object of the publication. That there has never been a 
proper account of so great and important an enterprise is a misfortune with a 
moral, for there never was a subject more entangled with complications. The 
Maya monuments are closely covered with hieroglyphs which so far as they 
have been deciphered are nearly all dates in a calendar system of a complexity 
in keeping with the system of numeration in which it is recorded. The Maya 
cities in which these monuments are found had been abandoned and practically 
forgotten at the time of the Spanish Conquest ; but tribes with a Maya culture 
survived, and the first bishop of Yucatan wrote in 1566 a manuscript which 
remained unknown until 1863 and was then found to contain some account of 
the calendar with illustrations of the signs employed for the months and days, 
providing the key for a partial interpretation of the early monuments. Some 
of these had been described by travellers, particularly by the American 
diplomatist Stephens in 1839, with excellent drawings by an English artist 
Catherwood ; but the first requirement for a serious study of the glyphs was an 
abundance of accurate material, which Maudslay’s work provided. In the last 
chapter of ‘A Glimpse at Guatemala’ he gives some account of the interpreta- 
tion, and the Appendix to the larger work, by Mr. J.'T. Goodman, is a spirited 
and controversial treatise to which Maudslay in his Preface to the same makes 
this cryptic reference: 


In the Introduction I ventured to express a hope that I might be able to make 
a careful comparison of the monuments and inscriptions of the same locality, one 
with the other, and then a further comparison between the different groups of 
ruins: this I have not been able to do, and I did not at the time appreciate the 
magnitude of the task and the prolonged study necessary for its satisfactory 
accomplishment. It has however to some extent been accomplished in the much- 
criticized Appendix prepared by my friend Mr. J.T. Goodman. This is not the 
place to uphold the merits of Mr. Goodman’s work, but I think that the con- 
tinual use made of his calendars by students of the inscriptions will reconcile him 
to any exception taken to some of his theories. 


This is faint praise, and by itself would leave us in doubt whether Maudslay 
believed in Goodman’s results or not. But in the last chapter of the ‘Glimpse,’ 
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after a cautious account of the first interpretations of the Calendar signs, based 
more on the few manuscripts than on the inscriptions, he continues: 


In the concluding pages of this chapter I propose to give some examples of the 
inscriptions carved on the Monolithic Stelae and on the walls of the ancient 
temples, and then to examine them, and to some extent explain them, with the 
aid of notes and tables prepared by my friend Mr. J.'T. Goodman, of California, 
whose essay on the subject has been published as an Appendix to the Archaeo- 
logical section of the ‘Biologia Centrali-Americana.’ 

As the subject is one about which controversy is already rife it is not likely that 
Mr. Goodman’s methods will escape hostile criticism, and however favourable 
my own views may be of their merits, his method is applied here not with a view 
of claiming for it either priority or exclusive originality, but (as it is the method 
with which I am most familiar) as a means of showing to the general reader the 
way in which such a difficult problem has been attacked and to some extent 
conquered. 


Maudslay then gives three examples of the way to read initial dates, to which 
we shall return, and finding the method to work, quotes from a paper he con- 
tributed to the Proceedings of the Royal Society, translating an inscription then 
recently discovered at Piedras Negras: a long inscription proceeding from one 
date to another by a series of calculations all set out in the glyphs. The result 
was consistent throughout, and Maudslay concludes: 


It is beyond the limits of possibility that the identity of the dates and intervals 
found in this inscription with those shown in the Calendars is the result of chance, 
and we may now fairly assume that the essential features of the dates and com- 
putations of time found on the carved inscriptions have passed from the region 
of mystery into that of established fact. This is indeed only one step in the 
elucidation of the meaning of the inscriptions, but it is one of the greatest import- 
ance. ‘The next step, it is to be hoped, will be the collation of the dates on the Maya 
monuments with those of our own system of reckoning time. And although this 
step is beset with many difficulties, it should not be looked upon as impossible. 


In his Introduction to the ‘Guide to the Maudslay Collection’ Mr. Joyce 
devotes no less than 25 pages almost at the beginning, and many more later, to 
these calendar questions, well calculated to deter the inquiring visitor to the 
gallery. We should hesitate to say that he adopts Goodman in whole, but he 
mentions him second among the four pioneer scholars who laid the foundation 
of the study of the Maya script. ‘These monumental inscriptions,” he says, 
“were first given to the world with scientific accuracy by Maudslay, and in 
numbers sufficient to render possible the comparative method of criticism.” 
But he omits to mention an essential part of Maudslay’s contribution to the 
subject, that he recognized the necessity of assisting the comparative method by 
putting the material into more recognizable shape than that furnished by the 
photographs and casts of half-obliterated monuments. In the Introduction to 
the ‘Archaeology,’ Maudslay writes: 


Skilful artists are being employed to make drawings of all the inscriptions (and 
in some instances of other sculptures) from the plaster casts, with the aid, in most 
cases, of photographs of the original sculpture. These drawings, which I have 
most carefully supervised, are not intended to be exact copies of the carvings in 
their present mutilated and weather-worn state, but representations of the inscrip- 
tions, restored, as far as with our present knowledge they safely can be, to their 
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original condition. I know how liable such restoration is to serious error, and 
feel the responsibility involved in undertaking it. But careful comparison of one 
inscription with another has convinced me that many of the worn glyphs can be 
restored with absolute certainty, and in no case will the restoration of a glyph be 
attempted (except as a marginal note) where there is not a fair indication of its 
original form. I have however the satisfaction of knowing that any student seek- 
ing the interpretation of the inscriptions can correct the errors of the drawings by 
reference to the photographs which will invariably accompany them, or by a visit 
to the Museum where the casts are exhibited. 

Chief among the artists thus employed was Miss Annie Hunter, to whose 
eighteen years of devoted labour Maudslay makes grateful acknowledgment, 
and of whom Mr. Goodman in his more picturesque style writes : “Her experi- 
ence and artistic skill render her reproductions faultless. The certainty with 
which she can trace the glyphs of a nearly obliterated inscription amounts 
almost to divination. No mere perfunctory discharge of duty satisfies her; her 
whole soul is in her work, aquiver with anxiety to attain the best and truest 
result. Students who have not had an opportunity for comparing the mutilated 
originals with her perfect restorations will never know the full debt they owe 
this admirable artist.” 

It is time now to attempt some slight account of this Maya calendar and to 
compare it with our own. We have a week of seven named days which has come 
down to us without break from Mosaic times, and which is the oldest unbroken 
sequence existing. We have months of different lengths, adjusted in the past 
to the vanity of emperors, and dislocated at intervals by adjustments to the 
equinox. We have years reckoned forwards and backwards from the Christian 
era. And finally we have a reckoning used only by astronomers, invented by 
Scaliger in 1582: a sequence of days from an arbitrary Julian era of 1 January 
4713 B.c. Thus the Julian date of noon on 1 July 1931 is, according to the 
Nautical Almanac, 2426524. If we wrote this date 2426524 Wednesday July 1 
we should be giving what would be in one sense superfluous information, but 
the superfluity would be a check upon mistakes. Historians have often detected 
mistakes in records by finding the day of the week inconsistent with the day of 
the month. 

The Mayas had a more elaborate kind of check. If we had been Mayas we 
might have thought of numbering the days of the week by a repeating series 
less than seven, thus: 1 Sunday, 2 Monday, 3 Tuesday, 4 Wednesday, 5 
Thursday, 1 Friday, 2 Saturday, 3 Sunday, and so on, in which case our date 
above might have read 2426524 4 Wednesday July 1 or 2426524 1 Wednesday 
July 1 or any other numeral before Wednesday up to five, according to the 
relation between our day count and our week and month cycle; and this would 
have been complicated but safer. And if we had thought as the Mayas we 
should not have written the day count as 2426524 but as 
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much as one reads the number in full. But if we had been the Mayas we should 
not have worked in the scale of ten, from our fingers, but in the scale of twenty, 
from fingers and toes, with the little complication that though a cycle is 20 
katuns and a katun 20 tuns, a tun is only 18 uinals of 20 days each, or 360 days, 
which seems to have been a sort of rough approximation to the solar year, very 
soon improved by the addition of the wayeb of five “unlucky” days to make it 
nearer. 

The Mayas grouped their days in twenties, with twenty day-names numbered 
from 1 to 13 and then beginning again. The eighteen groups of 20 days each 
had names like months, and the days were numbered also in the months from 
1 to 20. Each day then had a day-number and name, and also a month-number 
and name. The five unlucky days interpolated each year made it possible for 
the year to begin with only one of four of the twenty day-names, and the double 
numbering allowed the same combination of day-number and name with 
month-number and name to occur only once in each “calendar round” of 52 
years. Thus our Wednesday July 1 identifies the day within five or six years 
(according to the incidence of leap years), but the Maya 4Ahau 8Cumhu 
identified it within a period of 52 years. 

A Maya date therefore consists of a complex number such as 9 cycles 
14 katun 19 tun 8 uinal o kin (commonly written 9.14.19.8.0) with the verifying 
addition such as 4ahau 8cumhu that serves as a check, but may very likely 
have had a ritual significance as well. All this is pretty easy to describe with the 
aid of our Arabic numerals, but not so simple when we tackle the Maya 
numerals of which there were three different sets. The first set have at any 
rate something the appearance of numerals, with bars each counting 5 and 
small circles as units, but rather involved with the signs for cycles, katuns, 
etc. An “excellent example of an easy and straightforward record” may be 
borrowed from the British Museum guide. The first half of the inscription 
round Altar S at Copan reads thus: 


g Cycles 15 Katuns 0 Tuns 


oUinals Kins 4 Ahau 13 Yax 


The second half of the easy record has some glyphs at present undecipherable, 
but the whole seems to declare the truth that if to 9.15.0.0.0 4 Ahau 13 Yax you 
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add 5.0.0.0, you arive at 10.0.0.0.0 7 Ahau 18 Zip, which is the end of Cycle 10, 
and that “‘can be proved by experiment.” 

So much for the easy records. The real difficulties begin with the second set 
of numerals, which are faces with certain distinctive features and head orna- 
ment: hard enough to distinguish between o and 9, and to the untrained eye 
hopelessly confused with the sequence 10 to 19, which are more or less the same 
as 0 to 9 except that the lower jaw is skeleton instead of clothed with flesh. One 
gathers that this identification is due to Mr. Goodman, and rests upon Miss 
Annie Hunter’s drawings from Maudslay’s rich store of material. The key to 
the first set came from Bishop Landa’s manuscript, for the simple numerals 
were still in use at the Conquest. The establishment of the face-numeral series 
is perhaps the most important single result of Maudslay’s enterprise. 

There is a third set of “‘full-figure” numerals which occur at Quirigua and 
Copan in important inscriptions, which are said to differ from the face- 
numerals only in the fact that the heads, which are the significant element, have 
bodies attached. It will be sufficient here to refer to the last column of the plate 
which we take leave to borrow from the Maudslays’ ‘Glimpse at Guatemala.’ 
People who could use such designs for numerals are evidently worth studying. 

So much for an amateur attempt to describe the elements of the Maya 
calendar, which will serve its purpose if it directs attention first to the lucid 
explanation in the British Museum guide, and thence to the writings of 
Maudslay and Goodman. There seems to be no doubt that the relative dates 
of the Maya buildings are firmly established; but the adjustment of the 
chronology to our own is much more doubtful. The British Museum adopt 
Bowditch’s correlation, which places the sudden end of the Great Period in 
A.D.340. Morley would put it 270 years later. In either case they belong to the 
early centuries of our era; and if any one should ask why so much prominence 
is given to the calendar, the answer is that the Mayas themselves seem to have 
made it their principal interest in life. As artists they would not rank high in 
present estimation. As builders they had plenty of courage in raising great 
pyramids and platforms on which to place their temples, but they had little 
skill in construction of interiors, their rooms being not much more than caves 
in masses of masonry. Nothing survives which is certainly domestic archi- 
tecture; Maudslay’s room at Chichén Itza, in which Mr. Sweet made the 
admirable photograph that is reproduced as our frontispiece, is known to-day 
as the Casa de Monjas, the nunnery, and is of later, perhaps much later, date 
than Copan and Quirigua and the others of the Great Period. Maudslay’s 
account of his quarters here will serve as a transition to the story of his field 
work, which has been a little lost in the interest of the results: 


This is a fine structure, raised on a solid basement of masonry 165 feet in length, 
89 feet wide, and 35 feet high. A magnificent broad stairway of forty-nine steps 
leads to the level top of this basement, on which stands a house with eight 
chambers. One of the chambers had been sealed in and filled up so as to form a 
secure foundation to an upper storey which is now in ruins; but the remainder 
were in good condition, and made a most comfortable lodging for us. The 
interior wall surfaces had formerly been coated with plaster and covered with 
paintings, but of this decoration only a few fragments two or three inches square 
temained. The broad terrace round the house was on a level with the tree-tops, 
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From Plate facing page 262, ‘A Glimpse at Guatemala.’ . 

A. First half of inscription on Stela B, Copan: Normal numerals. w 
I =9 Cycles; 2 = 15 Katuns; 3 = 0 Ahau or Tuns; 4 = 0 Chuen or Uinals; or 

5 = 0 Days or Kins; 6 = 4 Ahau; 7 = 13 Yax. th 

Note that this is the same date as on Altar S above, but differently drawn. sh 

B. Beginning of inscription from Stela F, Quirigua: Face numerals. ‘i 
I=9 Cycles; 2=16 Katuns; 3 =10 Tuns; 4=0 Uinals; 5 =0 Kins; fe 

6 =1 Ahau; 7 to 11 undeciphered; 12 = 3 Zip; 13 to 18 not deciphered in qu 
Maudslay. T 

C. Stela D, Quirigua (see Plate): Full-figure numerals. it, 
I= 9 Cycles; 2 = 16 Katuns; 3 = 15 Tuns. fo 
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and our view extended over the forest-covered plain to the far horizon. To the 
southward, where no clearing had yet been made, the sea of verdure spread 
unbroken from our feet. During the lovely tropical nights, when a gentle breeze 
swayed the tree-tops, and the moonlight rippled over the foliage, it seemed to be 
a real sea in motion below us, and one almost expected to feel the pulsation of 
ocean waves against the walls. In the daytime the woods were alive with birds; 
the beautiful motmots were so tame that they flew fearlessly in and out of our 
rooms, and mocking birds and scarlet cardinals poured forth a flood of melody 
such as I have never heard equalled. 


But this picture of Yucatan gives a false idea of the conditions of work 
farther south in Guatemala and Honduras, where the ruins are overwhelmed 
with dense tropical jungle, and the climate is trying even in the dry season. “In 
one respect we were fortunate during our stay,” wrote Mrs. Maudslay of 
Copan: “‘there were no mosquitos ; but garrapatas (ticks), coloradillos (minute 
harvest bugs), fleas, and ants tried their best to spoil our tempers.” One night 
a marching army of ants invaded the camp. 


Our candles burnt without a flicker in the still night air, so that standing 
clear of the flank of the army we were able to watch its doings without any dis- 
comfort. I saw big beetles and cockroaches so bewildered with fright that they 
knew not which way to turn, and, as though paralysed, made no attempt to fly, 
but retreated backwards to the ends of the leaves of the thatch, their eyes glaring, 
and their antennae stiff with horror at the fate which must overtake them. In 
half an hour the army had passed on and disappeared, leaving nothing eatable in 
the house, not even the films of the two newly developed photographs which had 
been left in the rack to dry. The natives, I am told, hail with joy the passage 
through their houses of a marching army, as it means a clean sweep of all centi- 
pedes, cockroaches, spiders, and scorpions. 


In the next chapter ‘“‘Don Alfredo” takes up the story, but soon harks back 
to his earlier visits to the site in 1881 and 1885. 


The reader . . . will have learnt enough about the state of the roads and the 
means of locomotion to appreciate the difficulties met with in transporting from 
the Port of Yzabal to Copan the articles which I knew to be necessary to the 
carrying out of my plans, of which the following is a rough list: axes, machetes, 
pickaxes, spades, crow-bars, wheel-barrows, surveying and photographic appa- 
ratus, dry plates and chemicals, a barrel of lime, four tons of plaster of Paris 
and some four or five hundredweight of moulding-paper, in addition to food, 
personal baggage, and camp kit. The plaster of Paris was shipped from England 
to Livingston in tin-lined barrels; at that port it was landed and re-shipped in a 
small steamer which carried it up the river and across the Golfo Dulce to Yzabal ; 
there the barrels were opened and the plaster put into waterproof sacks, which 
we had brought with us from England for the purpose, and it was thence carried 
on mule-back over the mountains to Copan. I remember making a calculation at 
the time which showed me that the plaster for which I had originally paid fifty 
shillings a ton in Carlisle had cost £50 a ton by the time it had reached Copan. 

We built a rancho among the ruins to accommodate Gorgonio Lopez and his 
brothers, and Mr. Giuntini, a skilled plaster-moulder, whom I had brought out 
from England to make plaster moulds of the monuments, whilst I took up my 
quarters in the village, in a small mud-walled hut which served as the cabildo. 
The particular attraction of this place of residence was the prison cell attached to 
it, measuring about 7 feet by 4 feet, which was speedily turned into a dark room 
for developing photographs. 


1 
ro 
2 
| 
8 
| 
ns ; 
| m 


12 ALFRED PERCIVAL MAUDSLAY 


From such passages, all too rare, we may learn something of the forethought 
and careful preparation, the labour and field organization, the skill and the 
considerable expenditure which he devoted to the task he had undertaken by 
inspiration, not counting the cost. 

Thus, between the ages of thirty-one and forty-four Maudslay devoted his 
life to the Maya ruins, spending the whole or a large part of eight dry seasons 
in the field. His earlier life in the Pacific he has told himself in the delightful 
book of recollections which we reviewed in the fournal for June 1930. After 
1902, when the last part of the contribution to ‘Biologia’ was published, he had 
spent all or more than he could afford of his strength and his fortune on the 
Maya. Of his experiences in gold mining and fruit farming there is no record. 
About 1911 he and his wife resolved to make for themselves a country home, 
and drove far and wide over England. Halted one day about 6 miles out of 
Hereford on the road to Ross he agreed with his chauffeur’s remark that they 
were not likely to find a sweeter air or a finer view than here, so at Morney Cross 
he bought and enlarged the pleasant house well known to his friends, where he 
edited volumes for the Hakluyt Society and cultivated.a delightful garden. At 
the age of seventy-five he grumbled that his doctor forbade him to cut down any 
more trees. Until he was seventy-eight he came very regularly to the meetings 
of Council and of the Society. In June 1930 he paid his last visit to the House 
and went over the new buildings resolutely, but feeling that he would not see 
them finished. By October his strength was fast failing, but he was able in the 
last days of the month to receive a visitor and to enjoy an account of the 
Centenary celebrations. His last interest was in the Society which he had 
served so long. During his life he had given large collections of negatives and 
photographs from his Central American journeys, one of which is published 
with this notice. By his will he bequeathed to us a collection of paintings which 

hung, many of them, in his library at Morney Cross, and a considerable sum for 
the funds of the Society. 

The only man who could have written this notice of his principal life’s work 
with authority has been absent in British Honduras, excavating for the British 
Museum on newly found sites of the Maya culture. In his absence the task 
has fallen to one who has no qualification but that of admiration and friendship 
and gratitude for many kindnesses. 
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JOURNEYS IN THE LIBYAN DESERT 1929 AND 1930: A 
paper read at the Evening Meeting of the Soctety on 20 April 1931, by 


MAJOR R. A. BAGNOLD 


IFTY-SEVEN years ago Rohlfs led an expedition westward from Dakhla 

Oasis in an attempt to reach Kufara. After travelling west for a hundred 
miles he came finally to the edge of a vast mass of sand stretching into the west 
without apparent limit, and presenting such an impassable barrier that he was 
obliged to abandon all his plans for westward exploration. Building a cairn at 
this spot, which he called Regenfeld, rediscovered in 1924 just fifty years after- 
wards by Prince Kemal el Din and Dr. Ball, he turned north-west towards 
Siwa and was soon enveloped in a sea of sand rising in great parallel ranges 
several hundred feet high. He marched along the intervening troughs and 
valleys almost continuously till reaching Siwa, 300 miles away. 

Since then contact has been made with the Libyan Sand Sea in but few 
places. In 1920 Hassanein Bey and Mrs. Forbes marched northwards through 
a western extension of it for some distance directly south of Jaghbub. In 1923 
Colonel de Lancey Forth travelled among the dunes between the Dakhla- 
Mungar escarpment and Rohlfs’s Ammonite Hill, and the following year 
marched southward from Siwa for 200 miles, for the greater part of the way 
between very high parallel sand ranges. In 1925 Prince Kemal el Din and Dr. 
Ball, in semi-track Citroen cars, traced the south-east end of the dunes from 
Rohlfs’s Regenfeld till stopped by an impassable country of rock and sand. The 
Prince had also run down the eastern boundary of the sand south of Bir Mungar. 
Of the eastern boundary north of ‘Ain Dalla nothing much was known except 
for vague references to dunes seen in the distance from the Dalla—-Siwa camel 
road. 

No expedition capable of making precise observations had penetrated the 
Sand Sea since Rohlfs’s time, and the general opinion, shared by such leaders 
of motor expeditions as Princes Kemal el Din and Omar Toussoon, was that the 
country was impossible for motor vehicles. But several of us were anxious to 
test that conclusion. 


FIRST JOURNEY, NORTH AND NORTH-WEST OF ‘AIN DALLA, 
NOVEMBER 1929 


During November 1929 a party of six were able to secure a month’s leave, 
and set out from Cairo to reconnoitre the position and character of the sand- 
wall north of ‘Ain Dalla. Unfortunately there was no opportunity of making an 
advanced dump of supplies beforehand, so lorries instead of light cars had to 
be used to enable us to carry with us enough petrol and other stores for the 
whole journey. This made the going slower than was intended. The lorries, 
loaded to their utmost capacity, were continually sticking in soft places, and 
much time and petrol were expended in extricating them. Our transport in all 
consisted of two New Ford 30-cwt. lorries and a touring car of the same make. 

For economy in water consumption each vehicle was fitted with a simple 
condenser consisting of a tube from the radiator top to the bottom of a 2-gallon 
can bolted to the running-board and kept half full of water. The ordinary 
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overflow of the radiator was blocked up. By this means both evaporation and 
splashing losses are avoided, as also are the actual boiling losses, until the water 
in the can is raised to boiling-point. A short halt then causes a condensation in 
the radiator, and the resulting vacuum sucks water back into the radiator till it 
is quite full. This system has always worked well, and water losses have been 
negligible. 

For extricating the lorries from soft sand a pair of steel channels 5 feet 
long weighing 30 lbs. each were carried. These channels proved of the utmost 
value. In fact, nothing could have been achieved without them. A pair of 
rope ladders were also carried for extricating the touring car; they also were 
invaluable. 

Our equipment also included a 6” theodolite and a Phillips short-wave 
receiver for time signals. The latter was carried in a box bolted on to the 
running-board of the tourer. It never got out of order, and little difficulty was 
experienced in the reception of the Paris short-wave transmission. For naviga- 
tion an aero-compass was lent by the R.G.S. It was mounted on one of the 
cars, but we were unable to compensate it properly owing to the intense 
magnetism of the car, and the fact that moving parts such as gear levers and 
steering wheel were also very magnetic. 

Captain V. F. Craig, Royal Engineers, was in charge of food supplies and 
theodolite work ; Captain R. G. L. Giblin, Royal Signals, in charge of the W/T 
set and the collection of time signals; Lieut. D. W. Burridge, Royal Signals, 
and Lieut. I. B. Fernie, Royal ‘Tank Corps, in charge of camp arrangements ; 
Lieut. G. L. Prendergast, Royal Tank Corps, and I were responsible for car 
maintenance and repairs. 

Choosing a northern route, so as to cover as much unknown country as 
possible on the way, we travelled via Ramak Dunes, Gebel Misawag, Alam el 
Ghard, and Rohlfs’s Mts. Ehrenberg and Minutoli, which last are not by any 
means the imposing mountains inferred from the map of the Rohlfs expedi- 
tion, but merely two little hills 80 feet high standing in a small depression. 
Unfortunately, the position of these two spots was not accurately checked 
owing to some error in reading the chronometer, rendering our longitude obser- 
vations here valueless. According to the dead-reckoning course however, which 
agreed very well with actual position of the next camp, there can be no doubt 
that our hills are identical with Rohlfs’s “bergs.” 

Except in one place 10 miles west of Mt. Ehrenberg, where a long range of 
dunes was crossed, we saw no signs of any southward extension of the sand 
shown on the map between El Hawid and Bahrein. In lat. 28° 55’, long. 28° 26’ 
I was surprised to find mud flats with not only healthy green vegetation, but 
several clumps of tamarisk over 12 feet high. Just west of Mt. Ehrenberg, too, 
we passed plenty of living grass and other plants, as if there had been rain in 
the summer or early autumn. 

We continued west as far as long. 27°, but the whole country had now become 
a maze of wadis, crumbling cliffs and ridges with a floor of powdery clays 
making very heavy going for the lorries. Massive banks of dunes could be seen 
occupying all the western horizon, but to the north and north-west nothing was 
visible but the same dismal landscape of rotting cliffs. Progress was so slow 
that we turned south-west and made for the dunes. The country soon improved, 
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and in 12 miles we emerged on an utterly flat plain of hard grey pimply rock and 
patches of firm brown sand. 

Ahead, a high range of dunes began to tower above us out of the surrounding 
flatness like a vast breaker. It was evidently the Great Dunes seen by Major 
Jennings Bramly in 1898, though its position on the 1/500,000 map is 10 miles 
too far north. It was 314 feet high at the point we climbed it, extends for some 
20 miles in the usual direction of 165°, and can be seen from the east from a 
distance of quite 20 miles. It actually forms part of the eastern rampart of the 
Sand Sea. In form it is a typical sif dune, a long straight ridge of sand with a 
single longitudinal chain of crests rising to billowy pyramids set at regular 
intervals, in silhouette something like huge saw-teeth. From the top, the 
southern end could be seen 10 miles away overlapping the northern end of the 
next range of rampart dunes, so that to previous travellers, who all seem to have 
followed the old camel track to Siwa which keeps 10 miles away, the sand 
rampart would appear continuous and uncrossable, whereas in reality the 
ranges of dunes are in echelon. 'To the westward at intervals of several miles 
from each other on the bare flat rock plain lay range behind range of similar 
parallel dunes. 

We ran down to the end of the first dune and turned west, but were con- 
fronted within 2 miles with our ‘first experience of a whaleback dune, in- 
definitely long, and half a mile wide, but flat-topped and only 50 feet high; 
something like a long flat wooden ruler with bevelled edges on both sides. The 
sand is coarse-grained on the surface, but beneath there are perfectly graded 
particles packed into an aggregate which, though offering no resistance when 
cut into, and rippled like an ordinary dune, will nevertheless carry the rear 
wheels of a fully loaded four-wheeled lorry and show the clean impress of the 
pattern of the tyre tread. To left and right, a few miles away, the normal sif 
dune, a chain of steep cascading crests, was growing parasitically on the broad 
surface of the whaleback. 

Gliding over this sand with a sensation rather like flying over a cloud-bank, 
we were encouraged to push farther west and attempt the next sand-range 
2 miles away. The intervening floor consisted of uneven rock with level sand 
filling the hollows. This range, as we faced it from the east, seemed to be simply 
a chain of crested sif, quite uncrossable. We ran along it southwards for 6 miles 
till the crests came to an end by diminishing gradually in size before disappear- 
ing altogether. Behind was disclosed the real bulk of the range, a great whale- 
back of which the chain of crests merely formed the eastern edge. 

We penetrated 15 miles in this way, working north or south along a range of 
dunes till a gap in the crests was found, and crossed six ranges before camping 
for the night on the top of a particularly large whaleback. Every range is of the 
same dual character for the greater part of its length: a low whaleback up toa 
mile wide of coarse firm sand with a chain of crests of fine mobile grains lying 
on the top along the brink of the eastern slope. Sometimes, if the crested chain 
is very big, it occupies most of the top; sometimes it is absent altogether, in 
which case the eastern slope of the whaleback is very firm and easily climbed. 
Anywhere in the neighbourhood of a crest however the sand is unreliable. 
Apart from the crests, there are also patches of liquid sand, very difficult to dis- 
tinguish from the rest, but so soft that a 6-foot rod can be plunged vertically 
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into them without effort. ‘The western slopes are gradual but have a belt of soft 
sand running longitudinally near the top. They are of a different colour, too, 
with large pink grains scattered over the surface. 

Fortunately the soft patches are seldom more than a dozen yards wide. Any 
vehicle however entering one will drop axle deep with the abruptness of 
falling over a high step. ‘The method of extricating a car is always the same. 
Unless very deeply stuck, sand is scooped away in front of the rear wheels, 
leaving a sloping groove reaching down almost to the bottom of the tyres. The 
channels are then laid in the grooves and pushed as far as possible under the 
rear wheels. 'The latter, having now a firm steel roadway to bite on, will move 
the car forward at least 10 feet. One complete operation and a 10-foot advance 
occupy only a few minutes but necessitate a great deal of physical effort. 
When, in addition, rope ladders are laid out ahead of each front wheel, a touring 
car can usually be extricated in one operation, the momentum acquired being 
enough to carry the car out of the soft patch. The lorries often sank too deep, 
and it was necessary first to jack up the rear axle before the channels could be 
used. This took half an hour or more. At first, till the general organization of 
the dunes was grasped, and we had learnt to guess where the bad patches were 
most likely, the vehicles stuck several dozen times a day. 

At the sixth range of sand the western descent was bad, even the touring car 
having to be pushed and dug downhill, so it was thought unwise to take all 
three vehicles any farther owing to the uncertainty of getting the lorries back 
up the west slopes. Consequently one lorry and a quantity of stores were 
dumped at the top of the dune at Camp g. 

The next move meant running south along the top of an open whaleback for 
6 miles to find a gap in a chain of high impossible crests. Here one of the sand 
barriers described by Colonel de Lancey Forth (G.f., 75, 1930, p. 54) came to 
our aid. The whole trough between two dune ranges was filled with what 
looked like a vast heap of soft sand. By careful pacing to find a hard track we 
were finally able to climb it, and once on the top were at a sufficient height to 
cross a formidable range over 200 feet high. 

These barriers seem to be the result of an interesting phase of the movement 
of the organized dune ranges. Every chain of crests I have seen in the Sand 
Sea north of Ammonite Hill and some, but not all, of the Qattara dunes between 
Cairo and Siwa, though almost geometrically straight for the greater part of 
their length, be it 10 or 30 miles, appear to have changed direction for the last 
half-mile or less. That is, the thin sharp snout at the south end points 5 to 
10 degrees more to the eastward than the main body of the range. In this way 
some crest-chains in this particular area have crept off the back of their sup- 
porting whalebacks and, reaching across the trough, have joined up with the 
next whaleback to the eastward, forming Colonel Forth’s Barrier. 

After this (lat. 27° 40’, long. 26° 30’) the solid ground, which between the last 
ranges had narrowed tostrips 100 yards wide, disappeared altogether. There was 
now nothing but sand. The lanes between the ranges, here about 1 mile apart, 
were occupied by plains of undulating sand rising in places to rounded billows 40 
to 70 feet from top to bottom. The surface was hard but astonishingly difficult 
to drive over. There is no detail to focus the eye upon, and therefore no sense 
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at 40 miles an hour on the top edge of a large steep billow without any idea 
of having climbed it. Differences of light and shade by which one normally 
recognizes slopes and outlines are absent, and variations of colour on the sand 
actually suggest false contours. Indeed, the whole aspect of this strange country 
alters with the movement of the sun and of every passing cloud in the most 
bewildering way. Unfortunately the steepness of the billows was too much for 
the remaining lorry, though the tourer still ran easily. We went on in the tourer 
alone for another 10 miles before reluctantly turning back. ‘The farthest point 
reached was lat. 27° 34’, long. 26° 28’, approximately 10 miles east of Rohlfs’s 
route. 

On the return journey through the sand we were lucky to find our tracks 
undisturbed by the wind. The country looked quite different when we faced 
east. Many chains of low but uncrossable crests, being on the east side, are 
hidden over the tops of the whalebacks, making it very difficult to choose a 
route, and very easy to lose the way if the former car tracks have been destroyed 
by the wind. 

Arrived again at Jennings Bramly’s dune, we struck the Siwa—Dalla camel 
track and made straight for Dalla, 60 miles to the south-east. There are two 
motor passes into the depression from the northern cliffs, one north-west and 
the other north-east of the spring. Both are full of drift-sand, which forms a 
ramp down the otherwise steep cliffs. The sand is hard if not too much disturbed 
by previous cars. The spring has been cleared by Prince Omar Toussoon. The 
water, rather warm and sulphurous but quite good to drink, flows out in a 
decent stream from the top of a sandy mound 30 feet high in the centre of the 
depression. 

We intended to return to the Nile via Bir Mungar and Dakhla, but had the 
bad luck, 12 miles out of Dalla, to smash a gear-box, and had no alternative but 
to go straight back to Cairo for a new one, with the remaining two cars. This 
double journey of 600 miles unfortunately precluded anything further but a 
second return direct to Cairo. 

The weather throughout the first two weeks, November 15 to December 1, 
was mild, the average early morning temperature being 56° F. and the midday 
temperature 72° F., the wind varying from north-east to north-west and south- 
west. During the first week of December however a cold west wind sprang up 
and rain clouds covered the whole country between Dalla and the Nile. Heavy 
rain fell over the country between 27° E. and Cairo. 

Aneroid readings were taken till reaching Dalla with three Paulin instru- 
ments lent by the R.G.S. Two of the three stood the vibration of cross-country 
motoring well. The only point of interest in the resulting heights other than 
the confirmation of previous observations is the extreme flatness of the rock 
surface over which the great dune ranges have crept. No difference greater 
than a few feet was found between any of the stations. 

As regards transport, it was now clear that 30-cwt. 4-wheeled lorries, reliable 
and very easily handled though they were, are not suitable for dune country 
purely because their weight makes them extremely difficult to extricate when 
stuck in patches of liquid sand. On the other hand, the Ford touring car’s per- 
formance was so remarkable that by the end of the journey I was confident of 
getting across any dune country of the type we had met. The low petrol con- 
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sumption, 14 miles per gallon, and its great weight-carrying capacity, 1700 lbs., 
gave promise of a self-contained range of action of 1200 miles. An examination 
of our route through the sand showed that owing to the zigzag course, all 
straight-line mileages in this country must be doubled when calculating car 
distances and fuel consumption. 


SECOND FOURNEY, SAND SEA WEST AND SOUTH-WEST OF 
‘AIN DALLA, AMMONITE HILL, AND ‘UWEINAT, OCTOBER- 
NOVEMBER 1930 

With the experience of the previous year we decided to attempt a more 
ambitious journey, starting from a previously formed dump at Dalla. Our 
object was now a reconnaissance due west of Dalla if possible as far as the 
western limit of the great crested ranges ; then south and south-east in a loop to 
Rohlfs’s Ammonite Hill where we would dump petrol and water. We hoped 
that after a return direct to Dalla we could make this dump a jumping-off place 
for a second run through the Sand Sea south-west to ‘Uweinat and thence east 
to Selima, where a further dump was arranged. Allowing additional miles for 
the sand country, this stretch from Ammonite Hill to Selima, approximately 
1100 miles, was just within the self-contained range of the cars. 

Accordingly three New Ford car chassis were bought and fitted with light 
box-bodies. All unnecessary parts such as mudguards were removed to save 
weight. Very careful attention had to be paid to packing now that we had 
nothing but light cars, the two aims being to economize weight and to reduce 
the risk of damage and losses due to vibration and bumping. Everything has to 
fit tightly and yet be easily off-loaded. The best unit of packing in this part of 
the world is undoubtedly the 8-gallon wooden petrol case, holding two 4-gallon 
tins. The box bodies of the cars were built so that their inside measurements 
were a whole number of cases wide, long and high. As far as possible all stores, 
whether food, spare parts, tools, or petrol, were packed in these cases, which 
are a convenient size and weight for any handling that has to be done. The 
whole assemblage of cases was held down by battens fitting over bolts rising 
from the outside walls of the body and pressed down by butterfly nuts. We 
found that by this means there were no breakages or loss of petrol due to leaking 
tins. Water was carried in new 2-gallon petrol tins in rows seven a side bolted 
along the running-boards of the cars. A slight tinge of red rust appears in the 
water after a week or so, but it has no effect on the taste of the water or on its 
tea~-making properties. Rubber washers were fitted in the stoppers instead of 
the usual leather ones, and no loss of water was experienced. Our other equip- 
ment was the same as that of the previous year (see Appendix I for survey gear) 
except that in view of the unreliability of magnetic compasses when fixed in 
cars, I fell back on a sun-compass which I had used on other expeditions with 
success. A description of it is given by Newbold in Appendix I. A dump of 
- gallons of petrol was sent in advance to Dalla on camels from the Nile 
valley. 

Several members of last year’s party were unable to come, and our party 
consisted of Messrs. D. Newbold and W. B. K. Shaw, Captain V. C. Holland, 
Lieutenants G. L. Prendergast and D. A. L. Dwyer, and myself. Leaving 
Cairo late on 13 October 1930 we reached Bahariya the following day, to find 
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that owing to an agent’s mistake, our petrol had been left there, 120 miles short 
of Dalla, its proper destination. Fortunately sixteen camels were available, and 
on the 16th, after seeing them start off with their loads, we departed for Dalla, 
which was reached the same day. The camels would take six days, but we 
relied on finding an old dump of petrol belonging to Prince Omar Toussoon 
from which we could borrow enough to carry out our preliminary journey 
through the dunes. 

The direct route between Bahariya and Dalla, avoiding the very soft ground 
in Farafra depression, lies over a rocky limestone plateau containing wide beds 
of soft clay which, while easy enough for our present light cars, had given a 
great deal of trouble the previous year, when heavy lorries were used. The 
difference was remarkable considering that the cars were now grossly over- 
loaded compared with the weight they would have to carry as touring cars on 
ordinary roads. 

The quantity of drift sand increases steadily as one goes westward from 
Bahariya, and its character changes strikingly. East of Bahariya all sand drifts 
are to be avoided owing to their softness, but near Dalla and farther west one 
seeks out the longest and widest stretches of sand to drive over in preference to 
the stony desert with its soft powdery clays. The change is both in the firmness 
of the sand grains and their general colour. West of a N.N.W.-S.S.E. line 
passing through long. 27° 15’ the colour changes from a very pale yellow toa 
red gold. 

Fortunately there was enough of Prince Omar Toussoon’s petrol at Dalla 
for our purpose, and we left the well at 8.30 a.m. on October 17, each car carry- 
ing, besides its two occupants, 64 gallons of petrol, 22 gallons of water, food for 
thirty days, spare parts, tyres, instruments, etc., making a total load of some 
1400 Ibs. Climbing out of the depression by the north-west pass, we turned 
due west, following the tracks of the Prince, who had driven a short distance 
into the dunes a little while before, skirting the top of the cliffs of a hitherto 
unsuspected western extension of Dalla depression. For some miles we passed 
traces of an old single camel track also going due west into the sand. The first 
dune range was met at long. 27° 6’, a low straight whaleback 300 yards wide 
and 50 feet high lying on a dark sandless floor of gravel and boulders up to 
6 inches in size. Its clean-cut edge had the appearance of the sand having been 
swept up carefully on to the dune with a broom. We could see no end to it 
either north or south. The axis was at the same standard orientation of 165° 
which we had found farther north last year and which is constant to within 
two or three degrees for practically all the dune ranges in Egypt north of 
lat. 26°, that is, over an area of 300 miles square. The dune was just the same 
as the others we had met. Prendergast and I could foretell pretty well from 
former experience where to expect trouble with soft patches. 

The dune ranges followed one another at intervals decreasing gradually from 
4 miles to half a mile. The strips of bare rock between shrank in width till con- 
tinuous sand began at long. 26° 50’, approximately on the same “sand-parallel” 
as we had found before. Up to this point we had trouble with tyres. To avoid 
sticking in soft patches of sand on the dunes it was necessary to reduce the air 
pressure in our 54-inch balloon tyres from their standard 34 lbs. to 20 or even 
15 lbs., but on the rock strips between, the tyres at this pressure were damaged 
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ina few yards. Continual deflation and re-pumping had to be done till the last 
outcrops of rock were finally submerged and all danger of abrasion was over. 
Over rocky ground damage is only avoided by keeping the tyres very hard 
pumped. 

For the next 20 miles to the west the country consists of open whalebacks 
soo yards from crest to crest. ‘The greater crested ranges were rare and were 
only met with every 5 miles. In the afternoon light, possible crossing places 
invisible in the general glare of direct sunlight suddenly became apparent, as 
shadows threw the dune forms into clear relief. The general tendency men- 
tioned before of the crest-chains to terminate in fine drawn-out points which 
turn slightly eastward and slip off the side of the whalebacks gives rise to 
curious natural stairways running up diagonal clefts in the main sand wall. If 
these narrow passages can but be discovered, they provide a fairly firm road up 
an otherwise quite impossible range of cascading crests. 

We camped that evening (Camp 5) at the foot of a 200-foot wall of sand lying 
within a few degrees of its cascading angle. An attempt to charge it at speed 
had been frustrated by a patch of liquid sand at the bottom in which all the cars 
got stuck up to their axles. Even with many halts and sticking, the day’s run 
from Dalla had been 70 miles, and we had penetrated 40 miles into the dunes. 
After the astronomical position of the camp had been worked out it was found 
that Newbold’s dead-reckoning with compass and speedometer throughout 
the day’s run had been accurate to within less than a mile (see Appendix I). 
The line of Rohlfs’s journey still lay about 11 miles to the west. 

Camp consisted of drawing up the cars in echelon at right angles to the wind 
so that the headlights of two cars could play on a good area sheltered from the 
wind by the third. No tents were carried, and further to economize weight kits 
were limited to 30 lbs. each. For cooking we had always found the primus stove 
most unsuitable in open sandy country. Fine grains invariably get into the 
tubes, and the least breeze blows the flameout. A very good fire-pot consists of 
a 4-gallon petrol tin with its lid cut off, and 5-inch holes cut in two opposite 
sides. A large water-pot is carried which will just fit inside the square petrol 
tin, its projecting handles resting on the top of the tin. The wood of one 
8-gallon petrol case if carefully used will boil tea for a party of six for two meals 
besides cooking the food. 

Next morning the cars were soon extricated, and we continued westward. 
As is often the case the sand was considerably firmer in the early morning. 
The long crested ranges, the great obstacle to east-and-west travel, were now 
closer together. A few miles west of Camp 5 we came upon a solitary little 
patch of solid ground from which rose a single pillar of rock 16 feet high, its 
ledges white with the droppings of birds. At the base the drifted sand was full 
of the skeletons of hawks and other large birds, jerboas and little birds. These 
little birds were frequently seen north of Ammonite Hill and were pathetically 
tame. Probably they are stragglers from some migration and have been left 
starving in this barren wilderness of sand. They will come hopefully to any 
solid object be it a petrol can, a rock, or a car. They are mostly pied wagtails. 
Hawks are also frequent, as are lizards and a kind of sand shrimp. Possibly the 
starving wagtails provide a good proportion of the food supplies of the country, 
A few dead locusts were seen at every halting place. Vegetation is almost non- 
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existent. One living plant was seen in the whole of this northern area, though 
we saw several dead stalks over an inch in diameter. A note on the plants 
collected by Shaw will be found in Appendix IV. 

Within 15 miles of Camp 5 the crested ranges began to open out, and the 
country soon became a vast oily swell of sand whose parallel waves remained 
about 500 yards apart. Short 4-mile chains of high crests still emerged from 
the sand sea at intervals of 5 to 8 miles, and, as always, the deepest troughs lay 
immediately to the east of the highest chain of crests. It seems that here there 
is so much sand that the main ranges have become almost submerged. The 
farther west we went the rarer the crests became. The country was open. One 
could drive in any direction at will. 

Taken as a whole, the landscape along this latitude may be likened to endless 
rows of sea breakers rolling eastwards towards a low-tide beach, suddenly 
frozen solid, motionless and utterly silent, and then magnified twenty-fold till 
each wave becomes a long straight line of hills. Towards the west, the breakers 
gradually give place to smooth parallel undulations. Rohlfs was unlucky in 
that his route took him through the middle of the belt of greatest and most 
formidable sand waves. The analogy holds thus far, but when considering 
individual ranges with their chains of crests it breaks down completely. It 
gives the impression of motion at right angles to the sand axis, whereas every 
feature of a chain of crests points clearly to a longitudinal caterpillar motion in 
the direction of the prevailing north-north-west wind. 

By noon we had reached lat. 27° 3’, long. 26° 10’. There was little doubt that 
the rolling open sand-swell we were now travelling over continued west or 
south-west indefinitely. The same formation was reported by Colonel Forth, 
not many miles to the south-west (G.7., 75, 1930, p- 54), and I understand 
that Hassenein Bey and Mrs. Forbes crossed it on long. 24°. There would 
appear to be no further obstacle to westward travel even though the solid ground 
is entirely submerged under an unknown thickness of sand. We therefore 
turned south with Ammonite Hill as the next objective. Every fresh direction 
of travel in these dunes necessitates an unhappy period of trial and error till by 
experience one learns how to avoid treacherous configurations of surface. After 
a bad two hours spent mostly in digging and pushing, the southward direction 
was mastered as the westward had been, and we ended the day with a clear run 
of 20 miles without a stick, swerving along the tops of whalebacks, spotting 
liquid sands by the contour of the surface and by their almost imperceptible 
change of hue. 

We had by now an intimate knowledge of these liquid sands. 'The lack of 
firm packing properties is almost certainly due to the constancy of size of the 
grains. The firm sand of the whaleback dunes is made up of a graduation of 
gauge, and the finer gauges are well mixed with the coarser so that all interstices 
are filled and relative movement is difficult, the mass being as near solid as it can 
be. The liquid patches are composed of one gauge of large grains. Owing to 
slight inequalities of size, perfect “cannon ball” piling is impossible over a large 
volume and the result is a “strained piling” which occupies the maximum 
space. Any pressure will cause a local shrinking into “cannon ball” piling at 
the point where the pressure is applied, and this shrinking will make room for 
further movement elsewhere. Sometimes the general movement caused by 
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stamping one’s foot is so widespread that a definite quake takes place, spreading 
outward in a circle several yards wide. The boundary between hard and liquid 
sand is usually very sharp. Superficially it is quite invisible, except over a large 
area as a faint change of reflecting power in certain lights. Groping with one’s 
hand however in the mobile material, the firm sand can be felt with the fingers 
somewhat as one feels the inside wall of a bucket of water. It is strange that the 
grains of very fine sand driving over the surface in a wind have not been caught 
by and mixed with the coarser grains as they are mixed in the firmer material. 
The firmness of the sand elsewhere is very striking as there is no sign of crust 
or caking, and the grains are perfectly loose on one another. The sand on the 
eastern slopes of whalebacks is so firm that the piling of the grains is not even 
disturbed by the drag of a car climbing in bottom gear at such an angle that it 
eventually comes to a standstill. ‘Then and then only does the piling give way. 
On the level tops of whalebacks the piling,except inthe liquid patches, is always 
firm enough to hold while a car is moving, but often at the moment of stopping, 
even gently without the brakes being applied, the piling gives way with a loud 
“grunt.” It is as if some kind of time-fatigue is involved. Once the piling is 
disturbed, a car can rarely start without channels being laid. 

We camped (Camp 6) on a wide whaleback in the same open wavy country. 
A note giving the position (lat. 26° 28’ 30’’ long. 26° 12’ 23’’) was left in a bottle 
on a cairn of petrol tins weighted with sand. With the physical exertion of 
extricating cars in the sun and hot desiccating air it was found that the water 
ration of four pints per day was not quite enough. Half a gallon per day had 
been allowed for each car radiator, but since leaving Cairo no appreciable water 
had been lost, so the ration per man was increased to five pints. 


Next day, October 19, the same open country continued for another 25 miles 
to the southward, but on turning south-east towards Ammonite Hill, a change 
took place in the character of the dunes. The accumulation of sand between the 
big ranges disappeared and solid ground was exposed again in narrow strips of 
flat rock floor. ‘The broad rounded whalebacks shrank in size and became less 
noticeable beneath continuous chains of uncrossable crests. ‘The axis was still 
160° to 165° and the ranges about halfa mile apart. Farther south-easterly going 
was impossible. We were forced to drift on down a straight corridor between 
two ranges for 20 miles before finding a likely crossing place to the east. Just 
here a camel skeleton was passed, and nearby, a very old single camel groove led 
eastward across a patch of bare ground. 

We worked east with great difficulty, travelling in zigzags 4 miles for every 1 
in the right direction, crossing many crested ranges. They are all very long, of 
the order of 20 or 30 miles. On most there were now two parallel chains of 
crests close together running along the same whaleback. The weather was 
becoming unpleasantly hot, and a dry south-easterly breeze blew all day. On 
reaching the top of a high sand-range and looking down along the next corridor, 
clusters of little mounds of dark rock were often seen which, in sharp contrast 
to the dazzling yellow, gave a distinct impression of the green grassy hillocks 
around water-holes. Just here, too, small isolated hills of shale with vertical 
sides give a wonderful imitation of ruined buildings. It is just possible that 
legends of an oasis with ruins seen in the distance while looking for a lost camel 
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have their origin in some illusion of this sort made more vivid by the blank 
curving outlines of limitless surrounding dunes. 

On October 20 a low scarp running east and west and sloping to the south in 
gradual steps was encountered as we worked up and down to find a passage 
through the crests. The sand-ranges flowed over it without any disorganization. 
In each succeeding corridor to the eastward it increased in height towards 
Rohlfs’s Ammonite Hill. 

While crossing a wide sand-range we came upon the main caravan route from 
Bir Mungar to Kufara (see Appendix III). A large number of tracks of animals 
and men going towards Egypt were very fresh in the sand. We followed these 
north-east over several ranges towards Ammonite Hill. The general direction 
of the route is 45°-225°, and this bearing is maintained as far south-west as we 
afterwards followed it. This goes to corroborate the Arab statements that it 
runs to the south of Kufara to an easy pass down the western escarpment of the 
oasis. In the open desert floor the tracks indicate a road used for many years. 
Over the broad tops of whalebacks the traces of several former caravans are 
visible by long single lines of dead grass sprung from old droppings after occa- 
sional rains. For long distances the way is marked out entirely by this means, 
but usually the old droppings themselves are visible on the surface. 

Ammonites were now becoming plentiful. On arriving at an opening in the 
sand 7 miles wide where the scarp was higher than usual and the ground very 
broken, we decided to make our dump of supplies prior to a return direct to 
Dalla. We were somewhat to the south-west of Rohlfs’s stated position, but 
otherwise the place corresponded well with his description. We approached 
from the west, and on crossing the last sand-range before entering the 7-mile 
sand-free island the scarp rose immediately to the north as a series of low easy 
terraces of much-eroded crumbling rock with an upper crust of clays and black 
stones. Although we were definitely farther west than Rohlfs’s route (see 
Appendix I) there can be little doubt that the “‘rocky spurs” which he called 
Ammonite “Bergs” were portions of this scarp which averages about 100 feet in 
height. The camel route ascended the scarp gradually, and we made our dump 
about half a mile to the north of it among some black mounds on the open floor 
above. ‘The next sand-range to the east lay 4 or 5 miles away. There was no 
“Hill” in sight. It would have been a most abnormal object in this country. 
We saw no vestige of a hill on our route within 70 miles either north-west, 
north-east, or south. Nor was there any hill lying in the next corridor to the east, 
for we looked southwards along it on our way north-eastwards to Dalla. Some 
miles to the north, though, there were several black mounds which on the 
horizon looked imposing, but were really only 8 feet high. 

The sand-range to the east carried a continuous chain of crests and we had 
to run northwards along it for 13 miles before working east again. Here we 
found the second bit of living vegetation seen on the 270-mile run since leaving 
Dalla. An old camel track crossed the sand-range ina north-easterly direction 
10 miles north of the dump, but we were unable to follow, as a cascading crest 
had closed over the old crossing place. 

Farther to the north-east the ranges are shorter and more easily crossed. 
There are clear rock strips 4 miles wide between them. We camped on a dune 
top 40 miles west of Bir Mungar, and on October 21 continued north-east. 
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Approaching lat. 27° the ground began to fall noticeably. We were soon in a 
depression bounded on the north by a considerable cliff. The height of the 
bottom above sea-level was 174 metres, only 50 or 60 metres above Dr. Ball’s 
static water-level. There was no vegetation to be seen. Climbing out of this 
depression we crossed a wide rocky plateau quite free of dunes before we 
dropped again gradually over undulating sand-waves towards the little well- 
mound of Dalla at the foot of its imposing line of cliffs. On arrival at the well 
we had the pleasure of seeing the petrol caravan approaching from Farafra. 

In the four and a half days since leaving the well we had travelled 370 miles 
over the waves of the Sand Sea. The general features which struck us most 
forcibly were the uncanny organization of the great sand-ranges and the flat 
featurelessness of the rock floor where it was visible. Over this wide area there 
is not a hill or a ridge or a mound more than a few feet high, the only exception 
being the Ammonite Scarp. Another allied feature is that the sand-ranges 
shrink from any kind of broken country. This was evident in all the bits of 
rough country we encountered. It is the very eroded country south of Sittra 
and Bahrein which prevents the sand-masses there from streaming southwards. 
The Ammonite scarp can be connected with the unusually wide spacing between 
the sand-ranges in the neighbourhood of it, and the rocky area 20 miles south- 
south-west of Dalla can be likewise connected with complete absence of dunes 
there. 

October 22 was spent at Dalla in inspecting petrol cases for leakage and 
overhauling and repacking the cars. The weather during the past days had 
continued abnormal. A desiccating south breeze blew throughout the day, 
changing to feeble uncertain airs at night. The cars had lost no water whatever 
since leaving Cairo, and had averaged 14} miles per gallon of petrol. 

Leaving Dalla on the morning of October 23 we reached Ammonite Dump 
the same day, a distance of 125 miles. The most serious part of the journey was 
now to come. There would be no more supplies except water till Selima was 
reached. If, as we hoped, we could get through the dunes and reach ‘Uweinat 
by the west side of the Gilf Kebir, the distance, allowing extra mileage in the 
dune country, would be 1100 miles. Water was available at ‘Uweinat, but from 
information obtained before leaving Cairo we knew that Kufara had been 
bombed by the Italians, and the inhabitants, in no friendly mood towards 
Europeans, might well have moved to ‘Uweinat if by chance there had been rain 
there. In the event of trouble, we were prepared to leave ‘Uweinat without 
watering. 

At noonon the 24th we left Ammonite Dump, carrying in each car go gallons 
of petrol and 16 of water, the latter being enough for ten days or more, depend- 
ing on the weather. With this great weight, every dune crossing was consider- 
ably more difficult. We followed the Kufara track for 16 miles. The sand- 
ranges were steeper and closer together. Continuous chains of crests between 
100 and 200 feet high succeeded one another at intervals of half a mile. The 
camel tracks led on straight ahead, at first in a good line through the rare gaps 
in the crests and selecting the hardest sand. Later, when the gaps ceased 
altogether, they led up over soft passes where we could no longer follow. There 
was nothing for it but to turn south till a gap was found. 

We worked up again to the northward, but being unable to find a passage, 
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were obliged to drift south once more. The following day, working northwards 
again, we struck the track at a point 30 miles south-west of the dump, but again 
were unable to follow it. There was no gap of any sort and we could make no 
further headway to the westward. The south wind was by this time blowing 
almost a gale. Sand was moving in great quantities parallel to the axis of the 
country. Driving was difficult owing to inability to see the surface while 
speeding to avoid sticking in soft places. Once stuck, extrication was most 
trying, the driving sand filling up the holes as fast as we dug the wheels out. 

A curious effect is seen when a car, moving across the wind, has stopped on 
firm sand whose surface is flowing. The sharply defined tyre tracks perhaps an 
inch deep run forward, terminating under the wheels. In a little while these 
tracks, though still quite sharp and well formed, have moved bodily sideways 
so that they end abruptly in open sand as much as 18 inches down stream. 
Sometimes multiple sand images are formed, so that in addition to being dis- 
placed sideways, each track becomes two or three close together. 

In this area a further change was seen in the structure of the sand-ranges. 
The crest chains, often double, are no longer on the extreme east edge of the 
underlying whaleback, but rather on the west, leaving'a flat terrace up to 100 
yards wide on the east, of unreliable sand containing unseen liquid pools. 


We now abandoned all idea of following the Kufara track. Progress was too 
slow. Every range we crossed to the west was higher and more difficult than 
the last. To the west, range appeared to succeed range indefinitely. The 
general axis had changed to 170°. We now began to drift south along a narrow 
corridor between two dunes which continued straight, uniform, and unbroken 
for 50 miles. 

Nubian sandstone appeared in the floor of the corridor at lat. 25° 20’, and 
hereafter the colour of the sand deepened to a reddish-brown. The floor began 
to rise rapidly, its surface increasingly broken by boulders and uneven weather- 
ing. Between lat. 25° 15’ and a pair of conspicuous twin hills which we reached 
at sunset (lat. 24° 51’) the altitude rose from 456 metres to 638 metres. This 
sharp rise probably accounts for the fact that not only did both the sand walls 
forming our corridor dwindle in height and terminate simultaneously in fine 
sword points near Twin Hills, but four similar 50 or 60 mile ranges immedi- 
ately to the west of us did likewise; in fact, on this particular meridian the 
main system of continuous ranges of the Sand Sea comes to an end ina row of 
attenuated snouts. 

Next day, October 26, a last attempt was made to run westward. More than 
10 miles was covered in a south-westerly direction before we were again obliged 
to run south. For some miles to the south the ground was again level, and 
across it a new family of parallel dunes grew rapidly higher and broader. Their 
bearing was now due south. From here on the land rises once more. The new 
dunes soon showed a distinct difference of character. The chains of regular 
longitudinal crests multiplied till crest was piled on crest, forming a great 
tangled complex. Each little crest gradually curled round till a few miles 
farther on the dune range, now very wide and high, was covered with little 
crescents whose cascading slopes, instead of being parallel to the main north- 
and-south axis of the system, were at right angles to it as in the ‘‘Barchan’” dune. 
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As we went on the increasing width of the dunes on either side caused our 
corridor to close in on us. Finally it became choked with soft sand in which 
all the cars stuck. Ahead low sandstone hills and peaklets could be seen, out- 
liers of the Gilf Kebir against which the sand was piled up in dense masses. We 
walked to the nearest hill 2 miles away, and from there unending accumulations 
of sand were visible to the west, while to the south we could see no improvement. 
The immediate outlook was somewhat depressing. Further progress was 
impossible and a retreat was necessary. The sand radiated a fierce mid-day 
heat. We had already been working hard digging cars out of many soft patches. 
They were now up to their axles and had to be turned round to face the opposite 
direction. However, it was done in the end, and we ran back on our tracks for 
8 miles till by good luck a passage was found into the next corridor to the east. 
Here we had better fortune, and reached the hills without trouble. As antici- 
pated, the dunes became disorganized in the hilly country and ceased altogether 
within 20 miles. We now threaded our way between small black rounded hills 
separated by flats of hard grey sand. From the top of a conspicuous 300-foot 
hill at the foot of which we camped that night (Camp 13), the country to the 
west and south-west as far as could be seen, that is, for at least 20 miles, 
appeared to be covered by a sea of tangled dunes similar to the complex variety 
we had just encountered. 

That afternoon, October 26, the uncomfortable south wind which had been 
blowing for eight days suddenly changed to north to our great delight. In camp 
that night we were much surprised by an invasion of small flies which collected 
in large numbers round the car. This part of the country is such a sterile 
wilderness that any life besides our own was unexpected. South of the 
Ammonite Scarp not even a bird was to be seen. No vegetation, dead or alive, 
had been met for the last 220 miles, nor was any seen till we reached ‘Uweinat, 
200 miles farther on. Yet life there was. At our next camp to the east of the Gilf 
Kebir a colony of jerboa kept us awake by hopping over our faces at night, and 
investigating the contents of the cooking pots. What do they live on? Surely, 
like Rohlfs’s snake, on nothing but sand! 

In a small basin in the hills we came next day upon a circle 27 feet in diameter 
of thin slabs of sandstone, 18 to 24 inches high. Half were lying prone, but the 
rest were still standing vertical in the sand. There was no doorway or other 
sign of orientation, and though we searched within and without the circle, no 
implements could be found. I understand that other similar circles have been 
found in the neighbourhood of the Gilf Kebir. They are interesting in that the 
nearest water is now at ‘Uweinat, 150 miles away, the altitude makes it pretty 
certain that no artesian water could have been available, and owing to the 
porosity of the sandstone it is unlikely that water could ever collect in useful 
quantities from the present very occasional rains. The ‘Uweinat water, scant 
asit is, arises entirely from local rainfall attracted by the height of the mountain. 
Presumably the Gilf, though rising only to 800 metres, was also at one time able 
to cause its own rain and to support some population. Two miles beyond the 
circle, two corn grinding-stones (murhaka) were found, of exactly similar shape 
to one seen late at ‘Uweinat in recent use by the Goraan. The site was a sandy 
patch containing a network of salty incrustations which must at one time have 

surrounded the remains of plant fibres. 
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A few miles farther on the 1917 tracks of Dr. Ball’s two Ford cars were crossed 
close to the cairn marking the most westerly end of his reconnaisance. In places 
in the coarse sand they were still quite clear, though thirteen years old. 

A single survivor of the northern dune fields had somehow penetrated to this 
latitude, and now kept parallel to our course along the east edge of the hills of 
the Gilf. It still retained the longitudinal character of the northern sand-ranges, 
At lat. 23° 40’ Prince Kemal el Din’s caterpillar tracks of 1925 were struck. 
Just here, in the space of half a mile, a complete process of dune transformation 
is going on. The typical sif dune with single longitudinal crest-line, having 
struggled south as far as this, is turning itself into a chain of isolated crescent 
“barchans” with their crests transverse to the line of march. The change takes 
place gradually in a flat open plain. The crested lozenge-shaped heaps of sand 
set end to end which forms the sif become lower and rounder, their longi- 
tudinal crest disappears, the now dome-shaped heaps separate. Finally the 
typical concave leeward crest appears and the two horns reach forward on either 
side towards the south. Very shortly afterwards the whole range came to an 
end. This point marks the extreme southern limit of the main system of the 
Sand Sea with its ranges of longitudinal dunes. The ‘Uweinat dune-family, 
being separated by the whole length of the Gilf and running on an entirely 
different orientation, may be regarded as another distinct system. , 

We had now traced the sand-ranges for over 300 miles from north to south 
and had seen most phases of their development. ‘The sameness of the individual 
ranges is in extraordinary contrast to all other geographical features. Every day 
spent amongst them strengthens the impression that here is some unexplained 
principle at work analogous to life itself, capable of doing repetition work ona 
colossal scale, of organizing innumerable tiny grains of silica into a family of 
vast creeping forms identical in shape and details, some over 60 miles in length 
and all almost geometrically straight, and of arranging them exactly parallel to 
one another at a uniform distance apart. Were observations taken over a period 
of years, sufficient to arrive at the rate and direction of growth of the ranges and 
the mass-velocity of the grains, it is possible that here might be found a key to 
the former history of the climate and wind direction of Egypt and Libya. 
Dr. Ball has calculated from the present movement of dunes farther east, 
assuming a common source of sand to the windward, that the Abu Moharik 
ranges must have taken roughly 70,000 years to reach their present length. 
Where has all the sand of the Sand Sea come from? How long has it taken to 
grow into its present form, and has the prevailing wind been in the same direc- 
tion for the whole period? 

A few generalizations may perhaps be ventured here: 

1. There are two types of longitudinal dunes or sand-ranges: (a) a broad low 
whaleback composed of an aggregate of grains of all sizes apparently arranged 
so that practically all interspaces are filled up ; and (b) a chain of mobile cascad- 
ing crests of fine grains. These are usually seen riding on the whalebacks. 
Scattered about, usually on the western side of a range, are isolated pools of 
liquid sand composed entirely of large grains all of the same gauge. Now a per- 
fect aggregate contains various gauges of grain in quantities which bear a 
definite relation to one another. It is suggested here that the wind tends to sort 
out grains to form whalebacks composed of grains in these proportions. Aa 
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excess of fine grains in any area is swept up into heaps along the top, forming 
crest chains. An excess of large grains collects in pockets to form liquid pools. 

2. Longitudinal dune ranges always shrink away from any rocky or broken 
ground, and seem to be unable to climb a continuous slope steeper than a cer- 
tain angle, of the order of 1/100. 

3. The prevailing wind as far south as lat. 26° 30’ seems to have taken a turn 
to the westward during the last half mile or so of dune growth. 

4. There is a tendency, after Nubian Sandstone has been reached, for the 
longitudinal dunes to transform themselves into barchans. It happens in 
Kharga and in the Sand Sea, and may be due to some grain contamination 
coming from the sandstone, or to the latter’s more broken nature. 

5. The presence of quite large stones on the tops and western slopes of the 
whalebacks is interesting. How did they get there? The sand has not shrunk 
away from them as would be the case in an ordinary sand-drift. 

6. For further exploration of the unknown area in the west it is very doubtful 
if our route west-south-west from Dalla can be bettered. Farther to the north 
are the very high ranges described by Colonel Forth, and farther to the south 
the crested ranges, though not so high, extend a greater distance to the west, 
and are very difficult to cross. The Kufara-Bir Mungar camel route is not 
practicable for cars. 


We now followed the Prince’s tracks to ‘Uweinat. For the first 70 miles the 
imposing vertical sandstone cliffs of the Gilf rose in a continuous wall on our 
right. The going was very rocky, and fields of giant ripples 6 to 9 inches high 
shook the cars badly and made progress slow. The cliffs are broken by deep 
winding gorges at whose mouths are the remains of considerable storm runnels. 
We did not approach very close on account of the boulders. The mouths of 
these valleys might well repay an archaeological survey. They seem to run 
back some distance into the plateau. 

The last 80 miles to ‘Uweinat consists of a plain of very hard sand across 
which the great flat-topped mass of ‘Uweinat and the solitary peak of Kissu can 
be seen for over 50 miles. Low foothills begin to rise above the plain some 
20 miles from the mountain, and sharply defined water runnels are evidence of 
much modern rainfall even at this distance away. The eastern aspect of ‘Uweinat 
is very striking. The sandstone block, 10 miles across, rises by a sheer cliff 
1000 to 1500 feet high from a foreground of low black hills. 

We camped at Ras el ‘Abd, a conspicuous hill 7 miles from ‘Ain Murr, the 
south-eastern spring. The following morning it was found that the bad going 
along the Gilf had been too much for one of the cars. ‘Two teeth were missing 
from the crown-wheel. Our carefully selected supply of spare parts did not 
include a replacement for this, and we were therefore obliged reluctantly to 
abandon the car and with it a quantity of petrol and other stores. With the 
extra load on the other two cars the short journey over very rough broken 
country to ‘Ain Murr was a somewhat anxious one. We fully expected the 
springs of one if not both cars to break. It was thought unwise to do more 
tuning than was absolutely necessary over the rocks which lie everywhere 
round the foot of the mountain, so the projected visit to Arkenu and the com- 
plete tour of ‘Uweinat were given up. 
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Karkur Murr, in which the springs are situated, is a deep valley running up 
towards the south-east bastion of the central massif. The lower spring described 
by Dr. Ball (G.¥., 70, 1927, p. 222) was incrusted with salt and almost dry, 
Half amile farther up the valley there are two holes of excellent water surrounded 
by stunted date palms, grass, and acacia. One hole is shallow and serves as a 
watering-place for a small herd of goats, the other is deep and undercut to pre- 
vent its being fouled by animals. An expedition was made to Karkur Telh, the 
corresponding valley taking the drainage of the north-east corner of the 
mountain. Here the series of rock drawings and paintings found by Hassenein 
Bey were photographed in detail. We saw fresh footmarks of natives, and an 
unoccupied grass hut. 

The next day, October 31, Shaw and I climbed the south-east bastion to 
collect plants and to try to reach the highest point of the mountain. We found 
ourselves in a maze of sandstone pinnacles 200 to 300 feet high separated by 
cracks a foot wide through which it was impossible to squeeze. The place 
abounded with tracks of wild sheep, and a fair quantity of vegetation was 
found. 

We were unfortunate in not meeting Herri, the Sheikh of ‘Uweinat. We 
learned from his servant, a Nigerian who came to visit us just before our 
departure, that there were now only seven Goraan in the neighbourhood ; two 
at Arkenu, three at ‘Ain Doua* at the south-west corner of the mountain, and 
Herri and his man in Karkur Telh. He had seen our footmarks and sent along 
to see if it was Prince Kemal el Din come back. We gathered there had been no 
rain since 1927. 


Leaving ‘Uweinat on November 1 after a brief visit to ‘Ain Doua, where none 
of the inhabitants were to be seen, we moved to Gebel Kissu, and on the follow- 
ing day departed for Selima. The country east-south-east of Kissu as far as 
Newbold’s and Shaw’s track of 1927 between Merga and Selima wa Burg et 
Tivur has never previously been traversed. The first 50 miles consists of low 
chains of sandstone hills. The ground between is strewn with sandstone 
boulders, with outcrops of gneiss here and there. After this the hills gradually 
disappear, but the boulders continue for a further 30 miles. At lat. 21° 7’, 
long. 26° 12’, 96 miles east-south-east of ‘Uweinat, we entered a series of dis- 
tinct depressions running out of sight among irregular cliffs. A little farther on 
lay a shallow valley in which was a fair amount of growing grass. Near by wasa 
conspicuous black hill. This area corresponds well with the position of Mr. 
Harding King’s “Egyptian Oasis.” Unfortunately, we omitted to take aneroid 
readings of the spot, but from Newbold’s notes, and from the reading of his 
pocket aneroid, it is unlikely that the grass was due to anything more than a 
casual shower. We regretted afterwards we had not stopped longer to examine 
this area. It is one of the disadvantages of car travel that after the strain of con- 
tinuous driving over country which at any moment may wreck a car, the relief 
of finding a stretch of good going makes it very difficult to bring oneself to stop. 
The area of the depressions is a large one,and, judging from Selima, where one 
could search in the depression for a long time without finding the little oasis 


* Owing to an error not detected in time the sketch-map gives ‘Ain Dour for Prince 
Kemel el Din’s ‘Ain Doua; it would presumably be spelled ‘Ain Duwa by the P.C.G.N. 
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did not the tracks and skeletons of the Arba‘in Road lead to it, a water-hole if it 
did exist might take a lot of finding. 

We now set a course due east direct to Burg et Tiyur. The country was nowa 
single gently undulating sand-sheet, and soon not a pebble broke the monotony 
for many miles together. The belt of barchans met 40 miles farther north by 
Mr. Beadnell (G.F.,77, 1931, p. 246) was reached at just the point it should be, 
according to his record of its direction. The sand-sheet here is so flat that a 
permanent mirage makes the horizon encroach to within a few hundred yards 
inevery direction. The lower portions of the barchans, even when quite close, 
were invisible, and the golden tops, hanging high in the air, produced an odd 
impression of unreality as they glided by. 

At dusk that night, November 2, a cold north wind was blowing and the 
extreme flatness of the sand-sheet promised a draughty, unsheltered night. 
Providence however placed a large solitary barchan right in our path, so we 
were able to spend the night (Camp 18) in complete calm between its out- 
stretched horns. This barchan faced 214°. It was 70 feet high and the breadth 
between the horns measured 220 yards. The bottom 3 feet of the concave 
cascading slope between the horns gave out a deep booming note when dis- 
turbed. A higher note could be got by sweeping the sand up quickly between 
the hands, and a still higher note by pounding a small quantity in a mug. It 
appears from this that the volume of sand concerned has some effect on the note 
produced. Several of the cascading crests of the sand-ranges south-west of 
Ammonite Hill also gave out this booming if one descended the slope bringing 
down a quantity of sand. 

From the top of this barchan Newbold’s Burg et Tiyur could be seen 12 
miles away directly on the course we had been keeping the previous day. This 
was a striking test of his dead-reckoning navigation, for the previous day’s 
run from Kissu had been 190 miles. The Burg is a solitary rock outcrop 
standing 25 feet above the perfectly blank sand-sheet, and is the only landmark 
for many miles. The drawings on the rock which when found by Newbold 
and Shaw in 1927 were 4 feet above ground, were now buried deep under a 
sand-drift. 

A further run of 50 miles north-east brought us to the petrol tin marking the 
end of Major Jennings Bramly’s westward patrol from Selima in 1925, and from 
here to Selima we followed his line of tins for 80 miles to Selima, for the most 
part over the same featureless sand-sheet. The well and vegetation of Selima 
are hidden in a corner of a large sandstone depression. Excellent water is avail- 
able in unlimited quantities. Date palms and a few doms flourish in two small 
groves. The well had been much used very recently by Arabs who come to dig 
salt from a pan near by. 

From Selima it had been our intention to return direct along the Arba‘in 
Road, but as Newbold had to return to his work in the Red Sea Hills we 
decided to run into Halfa and drop him at the railway station. The dump of 
petrol which Mr. Jackson, the Governor of Haifa, had very kindly arranged for 
us at Selima was left till our return, as we happened to have plenty to spare. 
The road to Halfa is well marked out by Jennings Bramly’s petrol tins. The 
first 87 miles consists of a continuation of the same monotonous sand-sheet, 
after which follow 25 miles of low sandstone hills interspersed with plains of 
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giant sand ripples. The descent to Halfa is easy. ‘The whole distance of 150 
miles was covered in a morning. 

On the 7th we were back at Selima, and next day started our homeward 
journey along the Arba‘in Road. The road north of Selima appears to have been 
out of use for many years. The tracks are very faint and cairns inconspicuous, 
Many old tracks branch off to the north and north-west before reaching Sheb, 
probably to Terfawi, Safsaf, and Kereim. Sheb was reached at mid-day and we 
camped that night in an open gravel plain at lat. 23° 2’. ‘The road north of Sheb 
is clearly marked out by camel skeletons in tens of thousands. As a rough 
estimate we several times counted over two hundred in a single mile. The 
density of them seems to increase steadily towards Kharga. A fennek prowled 
round our camp. They haunt the whole road. Dr. Ball found one dead in the 
water-hole of Bir Abu Hussein, N. D. Simpson and I found one dead at Bir 
Murr in 1928, and on our return to Selima on the present expedition we found 
one in the well there too. 

The road, which is fairly soft for cars just north of Sheb, improves farther 
north, and except for a rocky patch at Murr is quite good all the way to Kharga. 
There is now a good hard clay road almost throughout the length of Kharga 
Oasis. Where the road crosses a field of isolated barchans south of ‘Ain Ismail, 
their distinct advance to the southward covering the Prince’s tracks of 1925 and 
Mr. Beadnell’s of 1928 is interesting. 

We left Kharga on November 11 along the last portion of the Arba‘in Road 
to Asyut. The road splits at the north end of the depression. The bulk of the 
tracks lead to the extreme north where the ascent of the cliffs was up the back of 
a huge, very steep sand-drift. This was quite impossible for cars. We returned 
to look for Dr. Ball’s ascent in the eastern cliff. ‘The old tracks leading there are 
blotted out by sand-drifts, and no sign of a way up is visible from the bottom. 
It was only by climbing the cliffs on foot that the old very cunningly laid out 
camel road was found. It is good enough for cars without any additional work 
being done on it. Many camels have collapsed on these cliffs, and their bones 
lie scattered over the rocks below. 

The country at the top is very rocky. To avoid a bad belt of “‘batikh”— 
spherical balls of limestone over a foot in diameter—we deviated from the track. 
By mischance an unnoticed blow had slewed the compass in its mounting, s0 
that we drifted to the eastward into a terrible country of limestone hills each 
the size of a house, with vertical sides, the streets of rock and drift-sand between, 
running always in the wrong direction. There is little doubt, from other reports, 
that the Arba‘in Road proper except for a short stretch just north of the Kharga 
Pass would be quite practicable for cars. 

We reached Asyut on November 14 and Cairo the following day, having 
been away for thirty-four days, during which time we had covered 3100 miles, 
of which nearly 700 lay within the Sand Sea and another 250 lay over further 
untraversed country in the Northern Sudan. 

The performance of the Fords was indeed striking. With our simple con- 
denser fittings they had lost no water from start to finish. There had been no 
mechanical trouble of any kind other than the unfortunate breakage of the 
crown wheel which had lost us one car. The maximum load carried over con- 
tinuous bad country was 1800 lbs. per car. During the worst stretch of soft 
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going, the petrol consumption had not fallen below 14 miles per gallon even 
with this load. The day’s run, even in the most difficult dune country of the 
Sand Sea, never fell below 65 miles, and the average over the total number of 
running days was 138 miles per day. 


As regards Zerzura, a certain amount of negative evidence has been acquired. 
If an oasis exists in the northern area its whereabouts has been pushed westward 
by the journeys of Colonel Forth, Prince Omar Toussoon, and ourselves. Cross- 
ing the dunes at right angles as we did, we had an opportunity of looking many 
miles in both directions along each corridor. If a depression sufficiently deep 
to reach water-level exists in the Sand Sea, it is unlikely that it would be so 
small as to give no surrounding indication of its presence by scarps and broken 
ground. The Ammonite Scarp dwindles towards the west and is too close to 
the main caravan route to contain an unknown oasis at its foot. The only other 
sign of broken ground we saw was the Scarp south-west of Dalla. There may 
possibly be an extension of it to the west, but Prince Omar Toussoon ran 
south-south-east along a sand corridor to about lat. 27°, long. 27°, and saw 
nothing. 

In the southern area, Mr. Beadnell’s recent journeys, Newbold’s and Shaw’s 
journey of 1927, and our own recent one have pushed the possible site of an 
oasis out farther west and south and narrowed it down to a small area. 

The following information from Sheikh Suleiman ibn Salih Abu Matari, 
Sheikh of the tribe of Zuia or Zwaya Arabs living at Kufara, is of interest. He 
arrived at Cairo from Kufara in September 1930, having crossed the Libyan 
Desert by the direct route to Mungar. He was interviewed by Newbold at the 
Sudan Agency through the good offices of a merchant who was his host in Cairo, 
on 12 November 1930. He had heard of Zerzura as a mythical or legendary 
oasis east of ‘Uweinat, and of Wadi el Arish as another legendary oasis between 
Dalla and Siwa. He also knew of Wau el Harir, the only oasis still undiscovered 
in the country west and south-west of Kufara, but he had not been there. He 
was recently killed at Kufara fighting against the Italians. 

The car left derelict at ‘Uweinat was subsequently repaired by Mr. Clayton 
of the Egyptian Desert Survey, who used it to assist the starving refugees 
from Kufara whom he found at ‘Uweinat setting out on their tragic journey to 
Dakhla. Ten of the feeblest, including three small children, were sent in our 
car direct to Halfa. 


The materials for the compilation of the detailed map having been delayed in 


the Sudan this map and a number of appendices will be published later in the 
volume. 


DISCUSSION 


Before the paper the PrestpeNT (Admiral Sir WILLIAM GoopENouGH) said: 
Major Bagnold is an officer in the Royal Signal Corps, and was formerly in the 
Royal Engineers. During his periods of leave he devoted himself to making two 
journeys into the Libyan Desert. In those journeys he employed the resources 
of modern science, especially with regard to communications and movement, 
using motor cars. It was with the hope, I will not say exactly the anticipation, 
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of finding the lost oasis of Zerzura that he first went. He did not find it. But 
during that search and in that journey Major Bagnold has added a very great deal 
to geographical knowledge and also to kindred knowledge such as natural history, 
botany, and geology. It is an account of those two journeys, particularly the 
second, that he will give in a lecture I now ask him to deliver. 


Major Bagnold then delivered the lecture printed above, and a discussion followed. 

The PRESIDENT: You have heard that Major Bagnold was accompanied by 
others, among them Captain Holland, who was in charge of the wireless and is 
also with us to-night. I ask him to say a few words. 

Captain V. C. HoLLanp: Just one word about the use of the short-wave wireless 
for survey work. We tested out a Phillips short-wave receiver for time signals in 
Cairo before starting, and we received from the French station at Issy. The whole 
time between Cairo, ‘Uweinat, and Wadi Halfa we received Issy plainly every 
night at 10 o’clock local time, and so loudly that standing several feet away from 
the set one could hear the signals coming through the receiver. That is some 
indication of the value of short-wave wireless to the surveyor. Moreover, the 
wireless set appeared to survive all the bumps over rocks, boulders, soft sand, 
and everything else, for it worked up to the last. It was put on the footboard ina 
box well sprung inside and packed round with rubber inner tubes. Unfortunately 
the chronometers did not behave so well. They were carefully packed in cotton 
waste in a wooden box and kept horizontal, but they did not seem to survive the 
bumps peculiar to a motor vehicle, because they kept very bad time indeed and 
varied 5 seconds or more daily each way from their normal reading. They were 
going very well before we left Cairo, but you will realize that if the wireless set 
had not worked the chronometers would have been of very little use for obtaining 
longitude. One might have got a rough longitude within 10 miles or more, but 
that would have been all. One point of interest which Major Bagnold did not 
mention is the prevalence of the south wind blowing in October and November 
in the Sand Sea, a wind unknown in the Nile Valley at that time. In the Nile 
Valley you get hot south winds in the spring but never in the autumn. From the 
time we reached Dalla to the day before we reached ‘Uweinat we had continuous 
south winds blowing the whole time, which was quite unexpected. Another 
point of interest is the extraordinary way one gets used to drinking any water in 
the desert and not noticing whether it tastes well or not. The presence of a dead 
fox in the well at Selima did not seem to deter us. We did not notice much 
difference. Within recent years there has been a dead fox in every well except 
one up the Arba‘in Road. 

The PresiDENT: Mr. Shaw, the botanist, who went with the expedition, is also 
with us, and I will ask him to say something on the botanical side of the work. 

Mr. W. B. K. Suaw: I am afraid I shall find it difficult to add anything of 
interest to the very full account Major Bagnold has given of his journeys in the 
Libyan Desert. The worst part of having to speak at this point is that one sits 
through the lecture entirely panic-stricken at the prospect of having to address 
such a distinguished audience, and then one gets up to find that the other man 
has said everything worth saying. I had the task of making a collection of 
botanical specimens from the area covered. Yes, I know that if you judge by the 
photographs you have just seen you will think that when a man rises to talk about 
botany in the Libyan Desert you have come to the comic turn of the evening’s 
entertainment. But that is not so. It is not so simple as it sounds. Dr. Chipp, 
Assistant Director of Kew Gardens, gave us the necessary collecting apparatus 
before we started and very kindly had the specimens worked out at Kew when we 
returned. Moreover, before I left England he gave me a little pamphlet issued by 
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Kew entitled ‘Hints to Collectors’ and containing a mass of useful information 
about pressing specimens, how to collect, what to take, and so on, But I am going 
to ask Dr. Chipp to include in the next edition a note on our new technique for 
collecting plants in the Libyan Desert. Itis called high-speed botany. The process 
is this: When you are passing through bad sandy country, and soft going, you 
see a plant you wish to collect. You know if you stop the car it may take about 
half an hour to push it out and also that you will receive the extremely candid 
opinions of the rest of the party on botany in general and on yourself as a botanist 
in particular. What happens is that the eager collector leaps out of the car while 
it is still going, and uproots the unfortunate plant; meanwhile the driver drives 
round in small circles until the show is over and the collector has jumped in 
again. 

"To come to serious botany, on the bare limestone north and south of Dalla we 
found a few plants, which I suppose exist on the occasional rainstorms that occur 
there, the rain not penetrating so easily into the limestone as it does into the sand 
and Nubian Sandstone farther to the south. At Dalla Well we found what one 
would expect: stunted palms and tamarisks on typical tamarisk mounds, a willow 
and a reed just at the outflow of the well, and one or two typical desert shrubs. 
In the Sand Sea I think we saw two plants. We took them both. When we got 
down on to the Nubian Sandstone to the south, with the exception of ‘Uweinat, 
which is partly Nubian Sandstone, we found practically nothing. 

One of the points of interest from a botanical point of view was whether the 
great mountain mass of ‘Uweinat would prove to be a link between the Mediter- 
ranean coast flora, such as you get in the Atlas, and the montane vegetation of 
Central and Southern Africa. Vegetation of a Mediterranean type has been 
found in the Ahaggar Mountains of the Central Sahara, and it was possible 
‘Uweinat might be a similar link, but I understand from Dr. Chipp that it is not 
the case, and that the vegetation of ‘Uweinat and of all the country we went 
through belongs to what the experts call the Saharan Province of the North 
African and Indian Desert floral region, and that the flora of the Mediterranean 
coast does not penetrate inland any distance in these longitudes. Although the 
mountain mass at ‘Uweinat covers about 600 square miles and rises at its highest 
point to over 6000 feet above sea-level, it seems that it is too isolated by the sur- 
rounding deserts to attract a rainfall which would maintain a vegetation of any- 
thing but an arid type. We found stunted, unproductive date-palms, a few 
acacias, and the usual small either succulent or spiny desert plants. (See 
Appendix IV.) 

Major Bagnold mentioned that the car we abandoned at ‘Uweinat was used 
by Mr. Clayton of the Desert Surveys to bring in to Wadi Halfa some of the 
refugees from Kufara. The rebels had been expelled by the Italians a month or 
two before. These people were only a fraction of the whole. When Kufara was 
occupied by the Italians at the end of January 1931, many of the defeated inhabi- 
tants fled away from the oasis. Some went due east to Farafra oasis in Egypt; 
some south-west from Kufara via Bishara and Sarra wells to French territory, 
and about five hundred went to ‘Uweinat. In normal circumstances they might 
have stayed there, but there had been no rain at ‘Uweinat for one or two years, 
the grazing was poor and the water not sufficient. So there they split up, and 
about 100 to 150 went south-east from ‘Uweinat to Merga oasis in the Sudan, 
and a few were picked up by our car. The remaining 400 odd set out to Dakhla 
on what was, I think, one of the most amazing desert journeys ever made. I 
happened to be in Dakhla just after the survivors reached there, and I heard a 
certain amount of their story. They left Kufara in a hurry; they made no adequate 
preparations for a journey of this sort. They started off from ‘Uweinat in small 


| 
Pi 
t 
t 
t 
r 
n 
d 
h 
4 
0 
of 
ne 
its 
of 
he 
ut 
g's 
we 
by 
f 


36 JOURNEYS IN THE LIBYAN DESERT 1929 AND 1930: DISCUSSION 


disorganized parties ; some of the men were wounded ; there was a large propor- 
tion of women and children and, what was worse, although they knew the direc. 
tion of Dakhla from ‘Uweinat they had no guide who had actually been along 
that route. So they decided that the best thing to do was to follow the car tracks 
left by Prince Kemal el Din in 1925 when he went from Dakhla to ‘Uweinat 
and back. That was not easy, because in some sandy places the car tracks had 
disappeared, and in other places the cars had been winding through difficult 
country in order to try to find a way, so that these people must have meandered 
a great deal more than they need have done if they had had a proper guide. How. 
ever, about twenty or twenty-one days after they had left ‘Uweinat the leaders 
of the party struck the road which runs from Dakhla to Kharga, about 25 miles 
east of Dakhla. They had missed Dakhla by going too far to the east, but they 
realized they were on this road, so they turned westward into Dakhla and came 
into Tenida, the easternmost well of the Dakhla group. The moment they 
arrived there the Egyptian authorities commandeered every car there was in 
Dakhla and Kharga and sent them out with food and water to bring the stragglers 
in. The cars were followed up by a camel convoy. If Mr. Harding King is 
present he will be interested to know that the guide in charge of the camel 
caravan was Abdulla Abu Risha, one of the guides he had when searching for the 
mythical Zerzura before the war. When the Egyptian authorities sent out to 
rescue these people they were at the last gasp: they had been abandoning their 
belongings; the food had run out; their water was practically exhausted; some 
had gone to the length of drinking their camels’ blood—about the last resort of 
the Arab. Ultimately some 300 got into Dakhla. I do not know how many died 
on the way; the estimates vary between 40 and 100. The first men who came in 
must, I think, have done 420 or 430 miles between water. I have never heard ofa 
journey to compare with that. When Rohlfs went from Dakhla to Siwa in 1874 
he did about 420 miles, but he had that very providential storm of rain at Regen- 
feld, from which he watered his camels and filled up his tanks, and also green 
grazing as he was nearing Siwa. Mrs. Forbes and Hassanein Bey when they 
came back from Kufara did about 350 miles between water into Jaghbub, but 
they also had green grazing at least at two points on the way. But these people 
covered 420 or 430 miles in a disorganized state, with inadequate preparation, 
no guide, no water between points, and virtually no grazing: a wonderful feat 
of endurance and courage. 

Major Bagnold has mentioned Zerzura oasis and the possibility of its existence; 
we had a somewhat interesting sidelight on that. You may remember a place on 
the map called Burg et Tiyur which Newbold and I visited in 1927. On the south 
side of the rock was a picture of an ox—an amazing place for it to be, about 
go miles from the nearest water, no cultivation, no grazing, nothing near. New- 
bold and I were very surprised to see it in 1927; we photographed and copied it, 
little thinking we would go back there again. During this recent journey we 
happened to come round that way and struck Burg et Tiyur, thanks to Newbold’s 
extremely efficient navigation, so we stopped there. We had been talking about 
the rock picture, so the whole party trooped off to see it, but there was nothing to 
be seen. They began to think we had been swinging the lead. However, not to 
be daunted, I seized a spade and dug, and about 3 feet below the then level of 
the sand we found the rock picture. It had silted up 3 feet in three years. If that 
can happen in that short time, even a large depression such as Zerzura- may 
have been silted up in a number of years in the Sand Sea or in the area to the 
southward. 

The PrEsIDENT : Whether Major Bagnold did or did not find Zerzura, he found 
things of immense interest, and we most heartily thank him and his companions 
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jor a very interesting evening. Both Mr. Harding King and Mr. Beadnell have 
sent contributions towards this discussion and they will be published in the 
Journal. The interests which are aroused by such an evening as this are really 
without limit. Studies of such a nature are a matter of a lifetime; as each point 
was produced, the more one got interested. I intended to ask experts how long 
itis since the whole of the Libyan Desert, or at any rate a large portion of it, was 
a pastureland, feeding large numbers of flocks and herds. That was so undoubt- 
edly ; when one hears that after a lapse of three years it was necessary to dig down 
3 feet to find a rock picture, itis not to be wondered at that in time things have 
all become covered. As to the history, I spent yesterday reading Mr. Beadnell’s 
book, and other books too. Why was it that when the Persians came down and 
made Egypt one of their provinces they sent an army of 50,000 men into the 
interior? I asked Major Bagnold that question this evening and he said that he 
was given to understand that at that time Cambyses, who sent the army, was off 
his head. I cannot help thinking that there was more in it than that. There must 
have been something that made it desirable, if not essential, that he should know 
more of what was going on in the interior. One can well imagine how very 
important it was to those who went along those long trade routes to know where 
the oases were, whether it was in the legitimate commerce going down to the 
south, taking cloth down and bringing other things up, or in the tremendous 
slave trade that went on up to, I suppose, fifty or sixty years ago, gradually getting 
smaller, though at one time on animmense scale. All these interests were aroused, 
Major Bagnold, by your very delightful lecture. You spoke of the Arba‘in Road. 
I do not know Arabic, but I am given to understand that it means the “‘Forty 
Days’ Road.”’ It seems to me that some correction is required, for the road is 
1400 miles long, and even if it is forty riding days I cannot conceive how the 
Arabs could have pushed along at that tremendous speed. 

There are many other topics aroused by the lecture. We were very much 
interested in what Captain Holland said about the chronometers and how they 
could not withstand the tremendous jerks and movements. I can only suppose 
that movements at sea are easier than movements on land. We were all greatly 
interested also in the picture Mr. Shaw presented to us of the refugees’ flight and 
reception. With that, Major Bagnold, I will ask you, on behalf of the Society, this 
audience, and all those who will read, with the greatest possible interest, an 
account of your lecture in the Fournal, to accept our very great thanks, coupled 
with the hope that what you have done may be an incentive to you to lead other 
expeditions, whether in the same part of the world or other parts, with the same 
efficiency and persistence with which you have led that about which you have told 
us, We thank you very much. 

Mr.H. J. L. BEADNELL writes: To those who have carried out surveying or other 
work in the interior of the desert, over long periods protracted into the really hot 
months, with decrepit cars and unskilled native drivers, an expedition in the cool 
season with brand-new cars entirely manned by British personnel seems like a 
dream come true. I should like to congratulate heartily the leader and members 
of this expedition on the very efficient manner in which this difficult journey was 
organized and carried out. The difficulties of traversing dune-belts and soft 
sand-covered areas with motor transport are well brought out in the narrative, 
and are in no way exaggerated. The strain thrown on the cars and the physical 
efforts necessary on the part of the personnel are almost incredible. Even steam 
condensers, which all old desert hands rig up on their cars and which Major 
Bagnold’s party found so useful, are of small avail in hot weather, when the tem- 
perature of water in supply tanks, radiators and condensing cans is already not 
far off boiling-point from the direct rays of the sun. Even on hard ground, when 
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running south with a following wind, engines speedily become overheated, while 
on low gear in soft country they get fiercely hot in a few minutes. Traversing 
dune country is in fact a tough proposition. I know of only one or two types of 
terrain where conditions are worse, and these are the muds of the coastal belt and 
the salt-pans of the Qattara depression during the rainy season, with which I and 
my colleagues of the Desert Survey—Murray, Walpole, and Clayton—have had 
to contend during recent investigations in connection with the Egyptian Govern- 
ment’s hydro-electric power scheme. Fortunately the dune areas of the desert 
are interspersed with long stretches of hard ground where the conditions for 
motoring are almost perfect. The suggestion or theory that the compactness and 
weight-carrying capacity of sand areas depend on the grade of the material is 
extremely interesting and well worth detailed investigation, though so far as my 
own experience goes the main cause of soft uncompacted sands is intimately 
related to the degree of exposure to the prevailing winds. 

The lure of Zerzura or other lost oases has been responsible for a considerable 
amount of exploration in the Libyan desert. Thirty-four years ago, when I first 
joined the Survey of Egypt, the prospects of finding such places were much 
greater than at present. At that time there were still really large tracts quite 
unknown, but after His Sultanic Highness Prince Kemal el Din Hussein’s last 
expedition in 1926 the most remote unvisited spot in Egyptian territory lay no 
more than 105 miles from the route of some previous expedition. The Libyan 
Desert has lost much of its former atmosphere of mystery, a fact which was im- 
pressed on me when informed by Prince Kemal el Din that my arrival at ‘Uweinat 
in 1928 had been reported to him in Cairo by the Senussi within a very short time. 
One such “‘legendary”’ oasis was indicated on the old charts, under the name of 
“‘Nesla,” as lying to the west of Farafra. This was first put definitely on the map 
by Mr. Gorringe and myself during the course of our survey of Farafra and its 
surroundings in 1898 Nesla is the now well-known “Dall” or Ain el Daila, a 
favourite spot of Prince Omar Toussoon, and the pushing-off place of Major 
Bagnold’s expedition. Actually the discovery of this oasis was made by Major 
W.E. Jennings Bramly, who passed the spring en route to Siwa a few days previous 
to our examination and mapping of the locality. In those days exploration of the 
country to the west of Farafra was difficult, owing not only to the ordinary restric- 
tions of slow camel transport but also to the very decided hostility of the Senussi. 
I recollect well encountering a party of the latter at El Daila and their exceedingly 
unfriendly attitude during our discussion as regards the point whether the place 
was within Senussi or Egyptian territory. Bramly’s work in the Libyan Desert 
has never received the recognition it deserves. A born explorer, with an intimate 
knowledge of the Badawin, he would disappear and remain for long periods in the 
wilds, travelling with only a couple of Arabs and two or three camels, subsisting 
on a minimum of food and water, and footslogging throughout. His achieve- 
ments, although very remarkable, attracted no publicity in those days and were 
known only to a few. I am glad to take this opportunity of paying tribute to his 
valuable but almost unrecorded work. 

Since my elimination of the southern site suggested for Zerzura, the only area 
where an unknown oasis in Egyptian territory is likely now to be found is some- 
where to the west of a line joining Farafra and Dakhla. It is, I think, a matter for 
regret that so well-equipped and manned an expedition as that of Major Bagnold 
was so restricted as regards the time available, or that it did not concentrate its 
efforts on this region, instead of proceeding south to ‘Uweinat and thence to the 
Nile Valley, mostly over country where there was little to hope for in the way of 
unknown oases after the various expeditions of Prince Kemal el Din, and the 
detailed exploratory work, covering 35,000 square miles, which I carried out in 


the 
M 
mi 
it 
U 
no 
Cl 
im 
tri 
Fo 
tra 
res 
hu 
br 
prc 
an 
Va 
cat 
ins 
‘on 
wo 
of 
afi 
hit 


=. 


JOURNEYS IN THE LIBYAN DESERT 1929 AND 1930: DISCUSSION 39 


the south-western desert while sinking the new wells Bir Sahra and Bir el 
Messaha for the Egyptian Government. But whatever secrets the western area 
may still contain they will inevitably be disclosed during the next year or two, as 
it is almost certain that the triangulation now being carried from Halfa to 
‘Uweinat will be extended northwards thence to the Mediterranean, and there is 
no more capable and enthusiastic surveyor and explorer in Egypt than Mr. 
Clayton of the Desert Survey, who has been deputed by Dr. Ball to carry out this 
important work. 

When this still comparatively unknown tract in the Farafra~-Dakhla—Kufara 
triangle has been examined, rapid pioneer exploration in Egypt will be at an end. 
Fortunately there will still be scope for a vast amount of detailed and concen- 
trated work on particular problems, amongst which might be mentioned 
researches on dunes and sand formations, previous climatic conditions, early 
human history, underground water-supplies, bird migration, and fossil verte- 
brates. The importance of concentrated work over restricted areas on definite 
problems is well illustrated by the results already obtained by Messrs. Sandford 
and Arkell, Miss Gardner, and Miss Caton Thompson in the Fayim and Nile 
Valley during the past two or three seasons. It is in fact extraordinary how much 
can be overlooked when one’s terms of reference are not strictly limited. As one 
instance I might mention that quite recently, in an area which had been repeatedly 
traversed by surveyors and geologists, and as the result of only a very few days’ 
work in concentrated examination of a very limited tract, I discovered the remains 
of two new fossil animals, one an early form of rhinoceros, the other with elephant 
affinities, which when examined in detail may prove to be evolutionary links 
hitherto missing and unknown to science. 
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THE LAND UTILIZATION SURVEY OF BRITAIN: A paper 
read at the Afternoon Meeting of the Society on 16 February 1931, by 


DR. L. DUDLEY STAMP 
Historical Introduction 


N 6 March 1896 Dr. Hugh Robert Mill brought before this Society his 

now famous paper entitled ‘“‘A Proposed Geographical Description of the 
British Islands based on the Ordnance Survey” (G.F., vol. 7, 345). In this 
paper he pleaded for the preparation and publication of a series of memoirs 
each descriptive of one of the sheets of the 1-inch Ordnance Survey maps 
similar to the Geological Survey Memoirs descriptive of the 1-inch Geological 
maps. In introducing the lecturer on that occasion the President said that the 
paper was one “of very great, almost imperial, importance,” and the Society 
lent further support and encouragement so that some years later a specimen 
memoir by Dr. Mill was published in the Geographical fournal in the year 
1900 under the title of ‘“‘A Fragment of the Geography of England—South- 
West Sussex” (G.F., vol. 15, 205 and 353). The difficulty of organizing a large 
and sufficiently trained band of workers and the prohibitive cost of publica- 
tion has prevented Dr. Mill’s original scheme being carried out in full. But 
from time to time since then there has been prepared by individuals a number 
of such studies, e.g. “The Reigate sheet of the one-inch Ordnance Survey,’ 
by Ellen Smith (A. and C. Black 1910); “The Highlands of South-West 
Surrey,’ by E. C. Matthews (A. and C. Black 1911). Although the number of 
memoirs actually published is small, it would be difficult to over-emphasize the 
stimulus to local geographical surveys given by Dr. Mill’s paper. The study of 
the local map sheet has subsequently been combined more and more with a 
study of the geography on the ground itself, and Regional or Local Survey, as 
the work is now called, has been carried out in many parts of the country. A 
History of the Regional Survey movement has been written by Mr. C. C. Fagg 
and published as his presidential address to the South Eastern Union of 
Scientific Societies; whilst in collaboration with Mr. G. E. Hutchings, Mr. 
Fagg has also written ‘An introduction to Regional Surveying’ (Cambridge 
University Press 1930). 

Three things have become increasingly apparent in recent years with regard 
to these local studies : (1) The educational value of the work itself being carried 
out by schools and other educational institutions is now fully recognized. It 
affords a training in precision of observation, in presentation of facts recorded 
in cartographic form, and in the correlation of related groups of phenomena; 
and it serves especially in arousing civic consciousness and local esprit de corps. 
(2) The permanent value of the results obtained is now apparent not only as 
a lasting record of facts otherwise likely to become obscured in the course 
of time, but as forming a sure foundation for such important work as Town 
Planning and development schemes generally. (3) The character of a Regional 
or Local Survey tends to vary widely according to the outlook and the personal 
interest of the surveyor. It is true that Regional Survey iscorrectly regarded as 
never complete, but there is usually wide divergence in methods of work and 
of the essential or initial facts to be recorded. It will be sufficient to quote two 


i 
t 
e 
g 
a 
f 
a 
d 
t 
il 
il 
b 
sl 
0! 
a 
in 
in 
ou 
by 
th 
U 
M 
Gi 
pi 
the 
. TI 
wi 
dif 
gre 
hil 
du 
ma 
22, 
two 
int 
the 
{ thr 
Por 
I 
vali 
ans 
Sur 


THE LAND UTILIZATION SURVEY OF BRITAIN 41 


specific examples of institutions interested in Regional Survey to illustrate 
widely different methods of work, These are the Institute of Sociology, 
incorporating the organization of Le Play House, which reflects particularly 
the teaching of Le Play and Professor Patrick Geddes, so that the treatment is 
essentially sociological; and the Regional Survey Committee of the Geo- 
graphical Association under the chairmanship of Sir John Russell, which 
attempted on the other hand to coordinate surveys and to draw up schemes 
for such work on a geographical basis, the geology, structure, physiography, 
and climate having their first consideration. 

While it may be all to the good that there are different points of view and 
different methods of making local studies, this diversity has perhaps conduced 
to the failure to complete a survey of the whole country and, perhaps more 
important still, has led to the neglect of a valuable educational method, except 
in certain more progressive areas. In the first place, then, two things seem to 
be desirable : (1) The selection of one particular aspect of regional survey which 
shares the educational value of the method and at the same time yields results 
of definitely permanent value. (2) A central coordinating authority todraw up 
a comprehensive scheme for the country as a whole. The Land Utilization 
Survey fulfils the two requirements: according to the point of view of the 
individual either the work itself or the result may be regarded as the more 
important. How the schools throughout the country can be organized to carry 
out such a work and to produce the best results has very definitely been shown 
by the work already accomplished in Northamptonshire. Under the sympa- 
thetic direction of Mr. J. L. Holland, Secretary for Education, the Land 
Utilization Survey of Northamptonshire was organized and carried out by 
Mr. E. E. Field. An account of the work may be found in the magazine 
Geography, December 1929, vol. xv, p. 234. It is not too much to say that the 
pioneer example of Northamptonshire has made possible the organization of 
the Land Utilization Survey of Britain. 


The Purposes of the Survey 


The primary purpose of the Survey is to make a complete record over the 
whole of Britain of the uses to which the land is put at the present time. Six 
different categories are recognized for the purpose: meadow and permanent 
grass, arable land including rotation grass, heathland and moorland or rough 
hill pasture, forests and woodlands, gardens, and land agriculturally unpro- 
ductive. The Survey is to be carried out on the 6-inch Ordnance Survey 
maps, as on these maps each individual field is marked. There are roughly 
22,000 quarter sheets to be covered, each 6 square miles in area, and requiring 
two or three days’ work on the part of the volunteer surveyor. The next stage 
in the work, which it is proposed to carry out in the Central Office, is to reduce 
the results to the scale of 1 inch to the mile. It is then planned to publish 
through the Ordnance Survey a series of sheets corresponding exactly to the 
popular series of 1-inch Ordnance maps but showing Land Utilization. 

It is here necessary to attempt to answer the question, “What will be the 
value of such a survey when completed?” It might conceivably be possible to 
answer this question by asking another, namely, “What is the value of the 
Survey that was carried out for the Domesday Book?” Whilst recognizing to 
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the full how valuable was such an early record we are apt to forget that at the 
present time, despite our magnificent series of Ordnance maps, we are failing 
to make permanent records of a number of important facts, and among thege 
facts is the utilization of the surface of the country at the present time. Our 
agricultural statistics tell us that fifty years ago there was twice as much land 
then under the plough as there is now, yet we are unable to show exactly where 
the land was situated which has passed over from tillage to permanent pasture, 
Admittedly therefore it is not possible for economists to do more than generalize 
about the causes. It is impossible to evaluate the relative importance of such 
factors as elevation, aspect, soil, accessibility, and others in actually determin- 
ing the areas themselves where the change has taken place. It is perhaps best 
to regard the Land Utilization Survey as a special survey which may be used 
for a great variety of purposes. At the present time when we examine our 
agricultural statistics we find an amazingly variable proportion of each of the 
counties classified as waste or non-agricultural land. We have little or no 
means of knowing what is actually included under this miscellaneous category 
and whether there exists in each county considerable tracts of land which might 
immediately be made productive. With a set of 6-inch land utilization maps 
in existence a large number of facts would be automatically available. It would 
be immediately possible to learn, for example, the upper limit of ploughed land 
in any particular area in the country and with any given aspect. It would be 
possible to calculate immediately the area classified as rough hill pasture or 
moorland suitable for afforestation ; the character of existing woodland among 
such tracts on the map would give an indication of the possibility of affores- 
tation. At present a great deal of discussion is taking place regarding the 
reorganization or the rationalization of British farming; yet a land utilization 
map showing the existing organization of British agriculture is still lacking. If 
the time does come for extensive reorganization in definite areas, surely it will 
be the topographical, the geological, the rainfall or climatic and the land 
utilization maps when considered together that will make possible a definite 
scheme on a sound scientific foundation. Already it is possible from the few 
sheets that have been completed to notice the close correlation between tracts 
of arable land and certain types of soil or geological formations. But frequently 
the land utilization map goes farther than this. In three quarter sheets of 
Bedfordshire that have recently been completed in the neighbourhood of 
Biggleswade there are large stretches of agricultural land devoted to market 
gardening; but the map brings out the fact that along the streams the arable 
land inevitably gives place to permanent pasture or meadows which have proved 
unsuitable for the purposes of market gardening owing to excessive moisture, 
and so the meadowland appears as a strip running across the map. The map 
will undoubtedly yield evidence of land which has been inadequately utilized. 
It is indeed impossible at this stage to prophesy the uses to which the map may 
eventually be placed ; but apart from the immediate value there is the historical 
importance. Do we not at the present time derive a good deal of our knowledge 
of the former rural surroundings of London from such well-known writings 
as Cobbett’s ‘Rural Rides,’ which gives an idea of the character of Middlesex 
and the home counties a century ago? How much do we not rely also on 
Rocque’s map of London, published in 1745, with its accurate representation 
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of the utilization of the fields? On the other hand there are many areas of which 
no such old cartographic records exist. Are we able to prove or disprove the 
contention of some that the heathland and moorland of the Highlands of 
Scotland have been spreading steadily to lower altitudes and invading land 
which was once cultivated or used as permanent pasture? How much informa- 
tion have we at the present day as to the areas which are or were under forest 
in this country? If we knew that, we might also know what areas are suitable 
for the re-growth of similar forests; whereas it is at present often necessary to 
start experiments in afforestation de novo. 


The Methods of the Survey 


It is not considered necessary here to touch upon the educational value of 
carrying out the work, which has been briefly mentioned elsewhere. We must 
however detail the method of carrying out the survey. It is naturally a matter 
of extreme difficulty for one central office with a staff of one to deal with some- 
thing like 20,000 volunteers in all parts of the country. With the approval of 
the County Councils Association and the Board of Education the various 
county authorities have been asked to organize the Survey in their respective 
counties. A ready-made organization exists throughout the country in the 
schools, and so it is chiefly through the Director of Education or the Secretary 
of Education in each county that an attempt has been made to create a county 
organization. It is a pleasure to be able to recall the remarkable enthusiasm 
with which the idea is being taken up throughout the country. 

Since the Survey began no less than eighteen counties in England alone have 
been actively carrying out the survey work; and nearly the whole of South- 
Eastern England is organized on this basis. A large number of other countries 
are considering the matter, especially with regard to ways and means, at the 
present time. In parts of the north and west there are large tracts not readily 
accessible from any of the schools or where there are perhaps only tiny village 
schools with eight or ten pupils who could scarcely be expected to undertake 
such a task even if the master or mistress in charge were qualified for the work. 
It is in the uplands of the Pennines, the moorlands of Yorkshire, the Lake 
District, and the mountains of the Welsh border that the Survey must rely on 
other help than that afforded by the schools, and will depend upon the organiza- 
tion of voluntary workers all over the country. In such areas in particular the 
Survey has need of the help of individual volunteers, especially those who have 
retired from active business life and find in their country rambles an added 
interest in carrying out this work. Any such persons are asked to communicate 
with the headquarters of the Survey. It is hoped also to utilize the services of 
the Holiday Fellowship, rambling clubs, and boy scouts’ camps, and naturally 
also of local natural history societies and clubs. The survey of certain districts 
has been organized by the university departments of geography and training 
colleges; and it should be mentioned that even in those counties where the 
organization of the county survey has been undertaken by the Director of 
Education it is inevitable that here and there there should be considerable gaps. 
Itis thus desirable that independent surveyors or something in the nature of a 
“flying squad” should be available this summer for filling in any gaps which 
may remain. 
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It is scarcely necessary to add that the Survey needs support on the financial 
side and also promises of the purchase of maps when published. It will be 
noticed that in the foregoing paragraphs nothing has been said about Wales 
or Scotland. The organization here is in process of arrangement. In Scotland 
the Shetland Islands are now almost completed, but other areas have scarcely 
yet been touched. 

In the actual work the following points may be mentioned: 

It is necessary to choose a definite area which can be covered in a short space 
of time, and a convenient one is one or more quarter sheets of the 6-inch maps. 
The central office keeps a record of all work in progress to prevent overlapping. 
Maps can be obtained from any Ordnance Survey agent, or at reduced rates 
by any approved society carrying out Regional Survey or similar educational 
work, The central office of the Land Utilization Survey can also supply the 
maps at the reduced rate of one shilling and sixpence each to all those under- 
taking the work. The individual worker would be well advised to have two 
copies of each map, one for rough field work and the other for the finished copy. 
The funds of the Survey are very strictly limited and workers will be doing a 
great deal to help if they are willing to purchase their maps, which then remain 
their own property. The maps must be lettered as shown below; in addition 
they may be coloured if desired, but the lettering is essential. Emphasis is laid 
on this because all maps when completed are copied in black and white by 
a photostat machine. Colours are not recorded but do not obscure the work 
unless very heavily applied. Any comments or doubtful points may be 
recorded on the margin of the map with the surveyor’s name, as the whole 
will then be permanently recorded in the photostat. As soon as a sheet is 


completed it should be sent to the main or local headquarters for the photostat 
copy to be made. The original, if desired, can then be returned to the surveyor. 
The permanent record kept by the Land Utilization Survey thus consists of 
aseries of photographs, or more correctly photostat copies, of the surveyor’s 
originals. The following classification of land must be adopted, and it is most 
important that the categories here mentioned should be rigidly observed in 
order that there may be a uniform method of work all over the country. 


Letter 
Description marking Colour marking 


(essential) 


(1) Forest and woodland Dark green. 
(2) Meadowland and permanent grass Sx Light green. 
(3) Arable or tilled land, fallow and rotation 
(4) Heathland, moorland, commons, and rough 
(5) Gardens, allotments, orchards, nurseries, 
(6) Land agriculturally unproductive, includ- 
ing waste land, buildings, yards, mines, 
(7) Ponds, lakes, reservoirs, ditches, dykes, 
streams, and anything containing water Blue. 


3 
| 
4 i 
~ 
Sy 

) 
Se 
1 4 
\ 
4 

( 


46 THE LAND UTILIZATION SURVEY OF BRITAIN 


Explanation of the Categories 


(1) Forest and woodland 


Forests and woodland are usually indicated already on the 6-inch maps, but 
it is necessary to check the areas marked, and it is especially important to add 
recently planted areas which should be marked “plantation.” At the request 
of the Forestry Commission a simple classification of woodland has been 
drawn up so that the recorded results will be of use to the Commission. Each 
piece of woodland is marked Fa, Fb, Fc, or Fd, according to the four categories 
mentioned below. Each area is then further distinguished according to the 
character of the trees—coniferous (c), deciduous (d), or mixed (m). The 
symbols thus become Fa‘, Fb”, etc. 

(a) High Forest, suitable for the supply of timber, with big trees sufficiently 
close when fully grown for their crowns to touch. This division 
includes plantations of timber trees. 

(6) Coppice or coppice with standards, suitable for the supply of poles, 
fencing standards, brushwood, etc. ; woodland cut over every few years, 

(c) Scrub or woodland of small trees and bushes unfit for cutting. 

(d) Deforested areas or woodland cut over and not replanted. 

Actually it is found that there are in this country considerable tracts of forest 
which must be classed as uneconomic, since they are not intended to supply 
timber or other produce but are either ornamental or used for screening pur- 
poses. Such uneconomic woodland is distinguished by underlining the symbol 
thus: Fa’. Where possible it is desirable in all woodland areas to mention the 
dominant trees, e.g. oak, beech, etc. 


(2) Meadow and permanent grass 


For the purposes of the Survey the terms “meadow” and “‘permanent grass” 
are, following the usage of the Ministry of Agriculture in the farmers’ returns, 
being used as synonymous. It will be possible to distinguish by reference to 
topographical maps low-lying ‘water meadows” from other pasture. An 
additional point of interest will be to record grassland which is ridged, as its 
over much of the Midlands of England. But the greatest care must be taken 
not to include in this category rotation grassland. Parkland used as grazing 
land must be included as permanent pasture. 


(3) Arable or tilled land 


Arable land includes rotation grass and fallow. One of the outstanding 
difficulties of land utilization survey is the need for distinction of rotation grass 
(grass which is grown in rotation with crops). In many cases recent furrow 
marks left by the plough can be traced, especially round the margins of the 
field, while the character of the grassland is usually distinct. Such features 
as a large proportion of clover usually indicate rotation grass. In cases of doubt 
information should be sought from the farmer. A special type of arable land 
is that used for market gardens, It is true that it is not always possible to 
distinguish a market garden from a field which is being used for a year for 
growing cabbages. For this reason market gardens should be marked A and 
coloured brown, but a note made “M.G.” or market garden, where there is 
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no doubt. In addition to recording arable land, the crop for the year may with 
advantage be recorded. 


(4) Heathland, moorland, commons, and rough hill pasture 


This type of land is usually distinguished already on the 6-inch maps. The 
presence of gorse, heather, clumps of bushes, brambles, etc., usually makes 
clear the distinction from permanent pasture. Much moorland is marshy, 
and so there is reason for including here lowland swamps, marshes, and bogs 
(since these are often used as rough pasture), but their nature should be re- 
corded by the addition of the words “swamp,” “tidal marsh,” etc. Some golf 
courses are actually heathland, and should be included here; others are used 
for grazing sheep and, being mainly grass, should be recorded as grassland. 


(5) Gardens, allotments, orchards, and nurseries 


The important distinction here is between this category and the next. Where 
houses have a piece of land sufficiently large to grow a few vegetables, or even 
flowers, it is productive. Where there are only back yards, the land is, from 
the point of view of agricultural production, waste. In urban areas recently 
developed there is no need to mark off each individual house. Housing estates 
may be marked off as such. Allotments are really the gardens of those who 
have not suitable land adjacent to their dwelling and are to be recorded as “‘G,” 
but with advantage should be marked “allotments.” Public parks are gardens 
used by the public and should be classified accordingly. Orchards, though to 
be coloured as gardens, are separately recorded on the 6-inch maps and any 
additions should be marked. 


(6) Land agriculturally unproductive* 


Land which is agriculturally unproductive will include both waste land and 
land which is, by being occupied by houses, factories, railways, etc., economi- 
cally highly developed. It is very desirable to distinguish true waste land and 
to record, wherever space allows, the exact character included in the category 
of land agriculturally unproductive. 


Note added 23 Fune 1931. Since the above paper was read the Survey 
organization has been extended to the whole of England, Wales and Scotland. 
With about ten exceptions each county has now its local organization, and 
a special effort is being made to complete the survey in the year 1931. 
Volunteers are urgently needed to undertake the remoter areas of Wales, 
south-western England, the Pennines, the Lake District, and the Highlands 
of Scotland. Help is also particularly required in the counties of Gloucester, 
Oxford, Berkshire, Huntingdon, Cambridge, and Yorkshire. 


*As a direct result of the discussion which followed the reading of this paper, it 
was decided to drop the use of the word ‘‘waste,’”’ though W is a convenient symbol 
for this category. 
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DISCUSSION 


Before the paper the PRESIDENT (Admiral Sir WILLIAM GooDENoUGH) said; 
It is quite easy to realize that in a country such as Great Britain, where industry 
and manufacture play such an important part, it is necessary to have brought 
before us from time to time the possibilities of utilization of the land, whether we 
want to make use of it for the purpose of agriculture, forestry, or whatever it may 
be. Dr. Stamp, who is with us this afternoon, has before him the aspiration that 
we should have on record what is happening to every acre of land in this country 
except, I imagine, those that are already covered by houses, and the reason for 
that he will explain. Dr. Stamp has taken an immense amount of trouble; it is 
a most important subject and one which I will ask him now to describe to us, 

Dr. Stamp then read the paper printed above, and a discussion followed. 

The PRESIDENT, being unable to stay until the end of the discussion, asked Sir 
HALFoRD MACKINDER to take his place in the Chair. He said: I am sure we should 
all be pleased to hear what Sir Charles Close has to say on this subject, for he has 
played a prominent part in connection with it. 

Colonel Sir CHarLes CLoseE: I fear the part I played was not at all important, 
but like all here I am anxious to help forward this work. The land is of course 
our greatest asset, and it is very curious to think that up to date we should have 
had no sort of land utilization survey made. We realize that Dr. Stamp has a very 
big and difficult task to carry out, one which calls for great powers of organization, 
which I am sure he has. At the same time it is perfectly true, as Dr. Stamp has 
said, that it is not a job that can be allowed to linger on from year to year; it must 
be completed fairly quickly or it will lose much of its value. It is necessary to get 
a bird’s-eye view of England at a given epoch. If the job takes ten years it will not 
be so bad; if it goeson for a hundred years it will not do at all. I do not knowhow 
many years Dr. Stamp thinks the survey will take. 

Dr Stamp: The original estimate was tive years, but the progress has been 
more rapid than anticipated, and I am reducing that estimate. 

Sir CHaRLEs CLosE: That is very satisfactory. At some future time, no doubt, 
after the survey is finished, it will be necessary to have a revision. I suppose that 
revision would take place every twenty or thirty years. In the course of his 
remarks Dr. Stamp said that there were, roughly, 22,000 quarter sheets to be 
covered. I make the number rather less. The area of Great Britain is about 
90,000 square miles, and each sheet covers 6 square miles. Thus, if you do 
not deal with overlaps and do not have them mapped twice over you get the 
equivalent of 15,000 quarter sheets, because, obviously, you do not want 
workers in a county to work over the edge. So that the actual amount of work 
in the field is only the equivalent of some 15,000 quarter sheets, although in 
the office they may have a considerably larger number of sheets because of the 
overlaps of the county sheets. I was agreeably surprised in studying the 1-inch 
maps to see how well the small parcels come down. I was rather afraid that 
when the 6-inch map was reduced a great many of the small fields of England 
would not show well on the 1-inch. I find they show quite well, and if you 
study the maps you will see how well the material does come down. Although 
they are not yet, I believe, in their final form, it is possible to see that, 
generally speaking, the parcels are easily shown on the 1-inch scale. I can only 
say in conclusion that we all, and I am sure the Society as a body, wish all possible 
success to Dr. Stamp in his important enterprise. 

Captain J. G. WitHycoMBE (Ordnance Survey) : Brigadier Winterbotham and 
Colonel Cooke asked me to say how sorry they were not to be able to be here this 
afternoon. Their absence is quite unavoidable, and I can assure you that it is not 
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owing to lack of interest in the subject of Dr. Stamp’s lecture. Brigadier Winter- 
botham particularly wished me to say that the Ordnance Survey will continue 
to help forward work of this sort, as it has done in the past, and especially schemes 
such as this, which are based on the scientific use of the National Maps, which 
he considers should be regarded as the index and record of distributions of all 
sorts. As Dr. Stamp has said, a map showing land utilization is a basic form 
distribution map. I was very much struck by one remark of his, namely that in 
all the regional surveys which he has examined he has never come across one 
which had land utilization as a basis. This seems extraordinary. The Civic 
Society at Southampton has just carried out a Civic Survey of the Borough and 
Town Planning area, and I am glad to be able to tell Dr. Stamp that a land 
utilization map was the basis of that survey, and we are all very thankful that we 
made it so. It is difficult to say how the work could have been done without it. I 
am quite sure that the land utilization will help regional survey work and many 
other kindred undertakings enormously, and the Ordnance Survey will be only 
too glad to help in every way possible. 

Mr. Hinks: There are a few questions I would like to ask Dr. Stamp, if I may 
be allowed to, upon the point whether that classification of his is not rather over- 
simplified. If I understand Dr. Stamp aright, the land upon which this Hall is 
built is described in his survey as “‘waste,”’ which from his point of view may be 
true, but which I cannot think is an altogether adequate description. I should 
have supposed that there would be some interest in considering utilization of 
land for public and private buildings, factories, and so on, as worth classification 
ina broad and general way. I cannot imagine that it would be more difficult to 
classify land built upon than it is to draw a distinction between market gardens, 
private gardens, and parks. I am not quite clear whether I understand Dr. 
Stamp aright in thinking that market gardens are called arable, that private 
gardens are called gardens, and that parks are called meadow. I can think of a 
great many parks to which the word ‘‘meadow” is singularly inapplicable. Am 
l1to understand that all parks are described as meadow? 

Dr. Stamp: Only those areas used for grazing. 

Mr. Hinks: In that case how is chalk down used for grazing sheep described ? 

Dr. Stamp : That is permanent pasture, unless it is grass with gorse, low bushes, 
brambles, etc., when it becomes rough hill pasture. 

Mr. Hinks: A great deal of ground on which sheep graze is not permanent 
pasture in the strict sense of the phrase. Then we did not hear anything about 
classification of orchards. I hope, and take it, that orchards are going to be an 
increasing feature of this country. There must be, clearly, a very vague border- 
line between pleasure gardens, of which part are park, and part are rather more 
arable, and part are orchard. Without wishing to press the question too much, I 
should like to ask Dr. Stamp for some more information upon those two very 
interesting questions : whether built-upon land is properly described as “‘waste,”’ 
and whether his classification of garden, park, orchard, and so on does not need 
some extension. 

Finally, I should like to express the pleasure it was to see upon the screen that 
admirable map produced some couple of years ago by the Ordnance Survey under 
the charge of my friend Mr. Field, or Captain Field as he was when I first knew 
him upon the staff of Brigadier Jack at the end of the war. I should like par- 
ticularly to mention that map because it has always been on my conscience. It 
ought to have been adequately reviewed and discussed in the Geographical 
Journal when it was published; but by some accident due to the confusion and 
over-pressure of the last two years I am only too painfully conscious of the fact 
that it never has been reviewed. Therefore I was particularly glad to see the 
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map come upon the screen so that I might, in discussion, do some tardy justice 
to it. 

Dr. Dupiey Stamp: In replying, I will deal first with the points raised by 
Colonel Sir Charles Close with regard to the figure of 22,000 6-inch quarter 
sheets to be covered. I must be very careful what I say, but I have it at the back 
of my mind that it is based on the price asked by the Ordnance Survey for a 
complete set of 6-inch maps of the country. In the second place, Sir Charles was 
quite correct, in that the scheme now put forward is more elaborate and the 
maps when published will be considerably more elaborate than those published 
of the Northamptonshire Survey ; there will be the addition of the colour yellow 
to indicate heathland, moorland, and hill pasture, and there will be also in 
certain areas surrounding the towns stretches of purple indicating garden land, 
and red which will bring out into relief either land which is agriculturally unpro- 
ductive because it is allowed to remain waste or land which is built on. So 
that what you see is not a fair sample of the maps which we hope will be finally 
produced. 

I think the remaining foints are those raised by Mr. Hinks. I passed a little 
more rapidly than I have actually done in the written paper over some of the 
points of classification. I am inclined to admit that the choice of the word 
“waste” is unfortunate. We wanted an initial letter to be used and W suggested 
itself. I prefer the description “‘land agriculturally unproductive.” There are 
two points I would like to make here. One is that, as mentioned in my remarks, 
the surveyor is asked to indicate on the map what is meant by each patch of red, 
so that it will be possible to elaborate the classification. The other answer to 
Mr. Hinks’s first point is that Messrs. Fagg and Hutchings in their new book 
(‘An Introduction to Regional Surveying’) have drawn up a detailed classification 
such as Mr. Hinks describes. They classify the surface of the country into thirty- 
two categories and include special categories for public buildings of various kinds, 
factories, and so on. That classification is applicable to the survey of urban areas; 
and for, let us say, educational institutions situated in urban areas there can, 
I think, be no more useful exercise than to carry into practice the scheme which 
is there suggested. As the primary work of the Land Utilization Survey is, after 
all, more concerned with rural areas we do not wish to burden our surveyors with 
a thirty-two fold classification which will not be required in most of the sheets 
dealt with; but for a more intensive survey of urban areas, and areas largely built 
over, I quite agree with Mr. Hinks that a more detailed classification is essential. 
At the same time, the maps sent in to us, if carefully carried out, will contain the 
information necessary in the form of notes made by the surveyors. 

Then there was the point with regard to the classification of parks. If we mean 
by parks those areas shown on the 6-inch map by the stipple, then for the purpose 
of Land Utilization Survey I think I should say that we really ignore the stipple. 

If a portion of a large estate or park is used for meadowland and grazing land itis 
classified as such. The main distinction is that it is often surrounded by a brick 
wall or iron railing rather than by a hedge, but from the point of view of utilization 
of the country it is the same. If there is a considerable tract in that private park 
definitely used for cultivation purposes it must be recorded as arable land. The 
part actually round the house is nearly always demarcated separately as garden. 
Orchards are already shown on the 6-inch map and therefore do not present any 
difficulty except that instructions have been given to colour them, where colouring 
is done, in the same way as gardens. If an orchard is in existence which is not 
shown on the 6-inch map, then again it becomes the work of the surveyor t0 
record it separately in the same way as the Ordnance Survey would do. 

Mr. Hinks: You call them gardens, not market gardens. 
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Dr. Stamp: They are coloured the same as gardens (purple), but there is a 
distinction on the 6-inch map showing their exact nature. : 

Mr. Hinks: What you mark “‘M” is not meadow but permanent pasture? 

Dr. Stamp: Permanent pasture. 

Mr. Hinks: There is a distinction between the two. I was rather misrepre- 
senting, perhaps. 

Dr. Stamp: Yes. I put the word ‘‘Meadow” first because we use the letter M, 
but permanent pasture is a better definition. 

Captain WITHYCOMBE: Would it be possible to distinguish between meadow 
and permanent pasture? That, I think, is what Mr. Hinks implied. 

Dr. Stamp: I think I ought to say that before this classification was settled and 
published in the printed form we drew up a number of others and carried out 
experimental surveys of different tracts to see how far we could use this or other 
classifications. One which we drew up distinguished water-meadow from per- 
manent pasture, and I could show Mr. Hinks several sheets where that dis- 
tinction has been maintained, but we found quite definitely that it broke down in 
so many areas that we could not maintain it. That is the real reason for the altera- 
tion. On the other hand, we have to remember that what is already published 
by the Ordnance Survey will naturally be accepted and used as available know- 
ledge, and there is not, as a rule, much difficulty in distinguishing water-meadow 
beside a marked stream and hill pasture on chalk downs where the topographical 
character of the country is already indicated on the map. It is the comparison of 
the two maps—the topographical and land utilization—side by side which gives 
the classification. 

Mr. Hinks: You still call all ground which is not agricultural and is marked 
bya W waste. Could it not be marked by a single U, meaning used or utilized ? 

Dr. Stamp: If surveyors, as requested, explain W in each case that gives more 
detail. 

Mr. Hinks: It seems to me to give a bad air to the Survey to call valuable 
ground ‘‘Waste.”’ 

Dr. Stamp: I think, perhaps, in deference to that point of view, which has been 
mentioned to me before, it would be better if we dropped the word ‘‘Waste”’ 
altogether and used the phrase “‘land agriculturally unproductive,” which does 
cover the various categories, and leave it to the surveyors to make further records, 
Itis important to bear in mind that any note which a surveyor makes on the 6-inch 
map will automatically be recorded by the Central Office, and we can then decide 
any difficulty of classification ourselves when we have the whole country covered. 

Sir HALFoRD MACKINDER: I know I am expressing the view of all present when 
I thank Dr. Stamp for giving us this very interesting account of his work. We 
congratulate him on having found a piece of national work to do, and that in 
harmony with the Ordnance Survey. Itis avery useful illustration of the coopera- 
tion of voluntary organizations and Government departments which we are 
beginning to see in this country. We see it, for instance, in the National Savings 
movement. 

With regard to the question of “Waste,” the word is obviously historical. 
Originally it meant a great deal more than present-day people attach to it. It 
belonged to the manorial system, and I have no doubt that it was introduced to 
Dr. Stamp by historical scholars. I would like to add my plea for great care in 
the mapping of waste land. Obviously the classification which is laid down by 
the central committee of this undertaking must not be so difficult of application 
that it cannot be applied by the schools which are asked to cooperate. The 
tendency of cultivation is to reduce pieces of land to certain definite types easy of 
recognition, But when you come to what I will continue to call ““Waste,” because 
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a better word has not been suggested, you are dealing with something that 
requires some judgment in description. There is bracken waste; there is cotton- 
grass waste; gorse waste; heather waste; there is quite a variety of different 


kinds of waste. And if, as I gather, a good deal of the waste land will, in fact, be 


surveyed by Dr. Stamp’s flying squad, then there should not be the same difficulty 
in making more accurate classifications and delineations. I have in mind certain 
beautiful vegetation maps of the Pennine Chain, for instance, published a good 
many years ago in the Journal of the Society, showing the distribution not 
exactly of primeval vegetation but of that wild vegetation which, with the 
interference of sheep, not to speak of preserved game, has supervened. It is 
something intermediate between the primeval and the cultivated. All that may 
be of considerable value to have on record. Similarly we ought to distinguish the 
rough pasture and the meadow pasture in large parks. 

If I had had the results of such a survey as this before me when I was writing 
my book on ‘Britain and the British Seas’ I could have made a very interesting 
chapter. It seems to me that before any adequate description can be given of 
this country we should have not only this survey but a good many surveys from 
other points of view, all of which may be built together—that is the very essence 
of constructive geography—into mental models; the power of so imagining the 
countryside is of the essence of the trained geographer’s faculty. I often wonder 
why it is that the Domesday survey was not afterwards repeated. We have that 
one great monument; we are now to have another monument based on modern 
methods; from this we shall have to work forward to the planning of our country 
and backward to all manner of interesting historical maps. One especially I want 
to see—a map of the manors of this country. The material lies, to a large extent, 
in the archives of the solicitors to lords of the manor; it is being collected under 
the auspices of the Master of the Rolls. When his Land Utilization Survey is 
finished, if Dr. Stamp could turn his attention to organizing the mapping of the 
manors of this country I think we should have something of very great value in 
regard to the influence of physical geography on the human settlement of the 
country. 

May I once more thank Dr. Stamp, and say that we wish him all success in his 
undertaking and look forward to the day when he will give us a paper on the 
generalized results which he is going to attain. 

Dr. H. R. MILL writes: I have read Dr. Dudley Stamp’s paper with a degree 
of interest which increases my regret at enforced absence from the meeting. Any 
project which aims at the direct study of the geographical features and conditions 
of the British Isles is assured of my sympathy in. advance, especially when the 
work is to be done by the organization of voluntary effort. 

I find that Dr. Stamp is clearer as to the methods of preparing a land-utilization 
map than he is as to the purposes it will serve when completed. But even as to 
the method I miss a due appreciation of the position of the Ministry of Agri- 
culture and Fisheries, surely a more appropriate Government Department for 
such a purpose than the Board of Education. No doubt the organization and 
personnel of the Board are better than they were in the remote days when I was 
privileged to know them, and I am willing to take it from Dr. Stamp that now 
pupils, teachers, and even school inspectors are qualified to adjudicate on the 
status of a field as uncultivated, waste or pasture, permanent or rotational. Yet 
surely the experts of the Ministry of Agriculture could plot the map with greater 
speed and certainty as they passed on their ordinary duties. I allow, of course, 
that adequate supervision can do very much to overcome the difficulties of 
dealing with observers of various or negligible technical knowledge. 

It would seem that the value of the proposed work lies mainly in providing an 
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exact record of the degree of land utilization at a definite epoch, and as such its 
spiritual home would seem to lie in the latitude of the Registrar-General rather 
than in that of the Director of the Ordnance Survey. Such a map would in fact 
form a fascinating appendix to the Census. If the scheme is to be complete it 
must contain provision for a repetition of the Survey at regular intervals, though 
perhaps intervals of twenty years would be more reasonable than ten years, since 
on any voluntary basis it would be impossible to hope that the whole country 
could be mapped simultaneously or even in two or three years. I foresee great 
difficulties in carrying out the scheme on a large scale in a short time, but diffi- 
culties are merely the opportunities for devices to overcome them, and to 
an enthusiasm like Dr. Stamp’s few things are impossible. 


MORE UNRECORDED WATERFALLS IN THE LIVING- 
STONE DISTRICT OF NORTHERN RHODESIA 


FARQUHAR B. MACRAE 


OME months ago I communicated to the Royal Geographical Society an 

account of certain waterfalls on the northern bank of the Zambezi River 
below the Victoria Falls. This account was published in the July 1930 number 
of the Society’s fournal. During the same month I was fortunately able once 
more to visit the area in which these waterfalls are located, and, as a result, I am 
now able to submit some additional information and a correction. The correc- 
tion is with regard to the waterfall which I reported as being known to the 
natives as Chiengkwasi. On my second trip I ascertained that this fall was not 
the Chiengkwasi Fall which actually is some miles to the west and is situated on 
the Kalomo River. The native who gave me the original information was an old 
man who had lived all his life in the neighbourhood, and this instance only 
shows how careful it is necessary to be in recording even what appears to be the 
most accurate native information. The fall in question has no name at all, but, 
for purposes of reference, I was in the habit of calling it Chilo Cha Sikampafwa 
(the sleeping-place of swallows) owing to the large number of swallows fre- 
quenting its immediate vicinity. The construction of this name is in accordance 
with the native name of another waterfall in the neighbourhood. 

On my first journey I had approached the country from the west, but on my 
second trip I approached it from the north, following the course of the Kalomo 
River. The Kalomo River rises many miles to the north and near the Govern- 
ment station of the same name. I approached it down the valley of its tributary, 
the Matesi River, and joined it at a point about 15 miles north of its confluence 
with the Zambezi. The river is here about a quarter of a mile broad, and flows 
over granite outcrops which form very considerable cataracts and rapids. To 
the east are the northern spurs of the Mantowo Mountains and to the west a 
hill known as Nda Kala Pande (I sit down). The reason for this curious name is 
evident to any one approaching the hill from the west, when it is seen that it is 
an outlying member of the main Mantowo Group. The big hills appear to 
stand up behind it, while Nda Kala Pande squats at their feet. South of this 
point the river makes a double bend across a plain surrounded by flat-topped 
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hills and intersected by several small streams, tributaries of the Kalomo. This 
area is covered with stunted thorn bush, and is not unlike some of the country 
to be seen on the edges of the Karoo in South Africa. The geological formation 
of the country is basalt, and the river, about 150 feet broad, flows continually 
over rocks and outcrops. 

Ten miles from its junction with the Zambezi the hills close in on either side 
and the Kalomo enters a narrow gorge, the sides of which rapidly become steep 
and precipitous. Rapids and waterfalls are numerous, but none of them is 
important, with the exception of one fall of about 60 feet followed by cataracts, 
which bring the total drop up to about 135 feet. At this point a small tributary 
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joins the Kalomo on its west bank. This tributary may or may not be the 
Libala. Personally I incline to the belief that another tributary, some 2 miles 
farther south, is actually the Libala. The first tributary enters the Kalomo 
over a considerable fall, which appears to indicate a river of no very great 
length; while the second tributary enters by a considerable gorge, no waterfall 
being in sight. If one exists it has been eroded back from the main river for 
some distance. On the right bank of the Kalomo, at the point of junction of 
this second river, is an isolated pile of rock about 100 feet high. It forms a 
prominent landmark in the gorge. 

The Chiengkwasi Falls are 2} miles farther down the river from this point. 
On the left bank of the river, just above the fall and high up on the hill-side, is 
a curious rock formation which has assumed the shape of a man’s head and 


«Siaminganjo 
Cr 
SP a) Z 
Ash | 
SPI GNF 
x We 
N 
Munali 
| 
vif | 


ay} Ul ay} Sutsaqua asofag 


‘ere: 


he 
| 
oF 
4.2 


raf ays fo poay 


arn 
Th 
situ 
dant 
sec 
fall 
~~ an 
Ea 
| Nz 
Ba 
— re: 
CI 
gu 
ex 
hi 


Ravine below the Chiengkwasi Falls 


Chiengkwasi Falls ; head of the first fall 


LIVINGSTONE DISTRICT OF NORTHERN RHODESIA 55 


armless trunk. The whole looks not unlike a grotesque Easter Island idol. 
The Chiengkwasi Falls are not unlike a miniature Victoria Falls, and they are 
situated at the spot which I succeeded in reaching in February 1930 (G.7., 
vol. 76, no. 1, p. 62), The following is a description of the Falls written on 
the spot when I first saw them: 

“The river is here about 150 yards broad and a huge crack runs across from 
bank to bank and deepening from left to right. The river flows into the crack, 
which at its deeper end is about 100 feet deep. From this crack the river rushes 
out over a fall about 20 feet high through the narrow fissure which we saw 
last February. After that the river broadens out again. Last February I esti- 
mated this fissure to be 200 feet deep and about 60 feet wide at the top. I 
have now seen it at the top, and 60 feet is about right. The height I measured 
roughly with the box sextant and made it 120 feet. The length of the crack 
which crosses the river I made with the sextant roughly 130 yards, and the 
height of the first fall 100 feet. We could not get down to the foot, and the 
second fall of roughly 20 feet was invisible, but I was able to measure the total 
fall with the sextant, and made it 120 feet. Nothing much is gained by reach- 
ing the foot, for nothing can be seen of the falls, and a boat would be necessary 
to enter the fissure and see the second fall. ‘The first fall can be seen from the 
top. During the rains the water will be pouring over the whole edge of the 
crack that crosses the river, but now it only goes over in one place. The crack 
isabout 15 to 20 feet wide at the top. The basalt rocks here are very white, 
with a lime deposit of some sort. On the right bank the hills rise about 200 
and on the left about 150 feet. During the rains the spray at Chiengkwasi 
rises up in a cloud as at Victoria Falls. Fish get swept down into the pool at 
the foot of the first fall, and are unable to get out. This attracts the Fish 
Eagles (Shikwasi) of which there are ample traces round the falls.” 

The day after visiting Chiengkwasi Falls we made across country to the 
Namakunza River, and ascending it fora short distance came on the Chilo Cha 
Basokwe (the sleeping-place of monkeys) Falls. These falls I determined by 
aneroid to be 215 feet high, but at this time of the year there was not a great deal 
of water coming over them, and they were not as imposing as they might have 
been when in flood. From this point we continued across country, eventually 
reaching the village of a headman named Munali. 

There were two other items of information which I gleaned from native 
sources. The first is that the Kalamba River has no waterfall. This information 
however I accept with caution. The second is that the narrow gorge below the 
Chilo Cha Sikampafwa Falls (G.f., vol. 76, no. 1,p.62; there described as the 
Chiengkwasi Falls) bears the name Chilila Ntobolo (the place of the sounding 
gun). The reason for this name is that when a stone is thrown into the gorge 
from above it lands at the bottom with a dull boom, like the sound of a native’s 
muzzle-loading musket. 

My traverse down the Kalomo River to the Chiengkwasi Falls agreed almost 


exactly with the work I did in February, but other parts of my first map have 
had to be altered and adjusted. 
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PENINSULAR EUROPE. Some Geographical Peregrinations, Ancient and 
Modern. By L. W. Lypg. London: Longmans, Green & Co. 1931. 8x5 
inches; xii+310 pages; maps. 10s 6d 

As is suggested by the sub-title, and emphasized by Dr. Dudley Stamp in his 
Editorial Foreword, this is not in any sense a formal text-book, but rather 
an expression of its author’s philosophy of geography, of his views on many 
practical and historical problems into which geographical factors enter. In his 
own prefatory note Professor Lyde, with his customary vigour, justifies on the 
ground of the need for frankness the outspoken expressions of opinion in his text 
on policies, politicians, particular racial types, and other topics which lie only on 
the margin of geography. He also states that during his long career as a teacher 
it has been his main object to set forth his material in a provocative form, in order 
to make sure that his audience should not be purely passive, but roused to agree 
or disagree, to be active partners rather than mere receptacles of information. 

These preliminary statements indicate clearly enough the character of the 
book. It shows all its author’s familiar vividness and effectiveness of statement, 
his capacity for taking broad sweeps, of generalizing on a great scale, and, it may 
perhaps be added, that impatience of detail which often accompanies these 
qualities. The result is a highly interesting book, full of suggestiveness, throwing 
new light on old problems, well adapted to give the general reader some idea of 
what geography means, and to vivify for the student the detail over which he 
must toil. Of particular interest is the chapter on France, and here Professor 
Lyde succeeds in the astonishing feat of finding something fresh to say on the 
source and nature of those contrasts between the Englishman and the Frenchman 
on which so much has already been written. His wide knowledge of history, 
especially classical history, and of literature gives also a background somewhat 
rare in geographical works. 

It is more difficult, at least for those with a different mental make-up, to be 
sure that the taking of so much of the geographical background for granted is 
wholly justifiable. As an example we may take the study of the Italian Quadri- 
lateral. This begins with the statement that here “‘the great N.—S. Brenner 
route and the great E—W. Semmering route meet.’”” Now E.-W. as applied to 
the Semmering is a very generalized statement, and might not the whole phrase 
be read, by those not fully instructed, as implying that the railway from the 
Semmering pass debouches direct on the plain in a fashion comparable to that 
of the line from the Brenner pass down the Isarco—Adige valley? Austria is not 
discussed in the book, and there is no hint of the great complexity of the route 
from the Semmering pass to the plain. It is true that this does not affect directly 
the immediate issue of the sites of the four fortresses, a topic discussed in admit- 
able fashion; but the method seems to have its dangers. 

Though the search for minor errors is peculiarly ungracious where so much 
ground is covered, some puzzling points may be noted. On the map of peninsular 
Italy the river marked Rubicon seems to be the Montone; it cannot be the 
Rubicon according to the usual interpretation. Monte Cimino seems also to be 
displaced on this map, and the statement in the text that the extinct volcanoes of 
the Cimini reach a height of 7100 feet seems to be a confusion with Monte 
Cimone in the Etruscan Apennines. The Scheggia pass is stated to be about 
375 feet high, and is associated with the battles of the Metaurus and Gualdo 
Tadino. The pass is marked as 591 metres (1939 feet) on the Italian road map, 
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and the first battie is commoniy said to have taken place near the Furlo defile 
some 20 miles farther north. Ragusa is given as an example of a hill-top, water- 
side fortress, with a height of 1140 feet ; there must be some confusion here since 
the only street (Stradone), supposed to be a filled-in arm of the sea, leads direct 
tothe old harbour. But it is sheer bad luck that a book praising Spain for “‘giving 
us astriking object lesson in political stability and oriental indifference to change 
elsewhere” should appear in the year 1931 ! M.1.N. 


THE PALACE OF MINOS. Vol. III. By Sir ARTHUR Evans. London: Mac- 
millan & Co. 1930. 107 inches; xxiv-+526 pages; illustrations and plans. 

5 guineas 
This volume, in the words of its sub-heading, treats of the Great Transitional Age 
in the Northern and Eastern Sections of the Palace: the most brilliant record of 
Minoan Art, and the Evidence of an Advanced Religion. It is sumptuously 
illustrated by 13 coloured and 11 supplementary plates, numerous plans, and 367 
figures in the text. The contents for the most part do not appeal directly to the 
geographer, and consequently may be of less interest to him than the second 
volume, which was reviewed in the Fournal two years ago. It is only in so far as 
Minoan Civilization was influenced from foreign sources that its subject can be 
said to be of geographical interest. The great attraction of the work is the full and 
masterly examination, and the mature consideration, of the works of art which 
the author’s long and patient exploration of Knossos has brought to light. The 
architecture of the Palace is further revealed and illustrated by the reconstitution 
of the Hall of Double Axes, the Queen’s Megaron, and the Great East Hall, the 
most important of all the Reception Halls in the Palace area with its high reliefs 
“representing the highest level ever attained by Minoan Glyptic Art.” 

The importance and significance of the Frescoes, often most ingeniously and 
cleverly restored, are succinctly stated in the author’s remark that “‘in all future 
speculations regarding the fabulous lore that grew up round the site of Knossos 
strict account must be taken not only of the considerable remains of the House of 
Minos as they existed in Early Greek days, but of the artistic creations on its 
walls.”’ Apart from their inherent attraction as illustrations of artistic genius, the 
works of art described are of interest from two points of view, viz. the light they 
throw on Minoan Civilization and on the influence of Egypt and the East upon 
it. The miniature Frescoes, described at length, illustrate the dress, manners, 
amusements and religion of the Minoan Cretans. Among the most striking are 
those of public performances associated with the Bull Ring and the Dance, with 
crowds of spectators,men and women. The author, out of his encyclopaedic 
knowledge, is always able to illustrate a point by reference to numerous apt 
parallels, such as the Vapheio cups, the Tomb of Agamemnon, signet rings, clay 
sealings, gems, rhytons, and the painting in metal on dagger blades like those 
from Vapheio and Mycenae. The remarkable Taureador Frescves showing 
extraordinary acrobatic feats are supplemented and explained by the discovery 
of the “Ivory Deposit,” which contained acrobatic figures carved in the round. 
One of these excites the admiration of the author, who refers to its life, freedom, 
and élan as being nothing short of marvellous, and in some respects seeming to 
overpass the sculptor’s art. 

One of the most interesting sections in the book is that devoted to a description 
of the Chryselephantine Figurines of the ‘ Boston Goddess’ and the Boy-god, 
Which, although not known to have been definitely discovered at Knossos are 
believed to be from the same Knossian source, With illustrations from various 
sources the conclusion is reached that ‘‘the worship of Rhea and the infant Zeus 
which in Crete was associated with the idea of the death and resurrection of the 
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God . .. must be regarded as an important phenomenon in the history of Religion, 
a Cretan contribution to the development in the Mediterranean of the worship 
of a Holy Infant.”’ The scene on a signet ring from Thisbe, showing adoration of 
mother goddess and child, exhibits a striking parallelism to the adoration of the 
Magi as traditionally imaged in Early Christian Art. The Persian Magi saluting 
the new-born Alexander is an Eastern example of the same story; and in the old 
Sumerian versions of the Cult of Thammuz the god was regarded as the Son of 
Ishtar. The author’s inference is ‘‘that the later religion which took its rise in the 
same region, and is still with us, had no relation to the local cult that in some 
respects anticipated its central feature is in itself extremely improbable.” Space 
does not permit further reference. It can only be said that the author’s lucid 
descriptions, fertile suggestions, and illuminating analogies, give a most vivid 
impression of the wonderful art and civilization of Minoan Crete, and its influence 
on later civilizations even down to our own day. E.A.P. 


EESTI. Tallinn: ¥. and P. Parikas 1930. 11 <8 inches; 104 pages; illustrations 
and sketch-maps 
This handsome volume is published by a firm of photographers in Tallinn, with 
the idea of promoting intercourse between Estonia and Western Europe by pre- 
senting in French, German, and English as well as in Estonian, the principal 
features of the country in an attractive guise. The book consists largely of 
excellent photographs in which the landscape, with the individual, industrial, 
and national life of the people, are beautifully portrayed. The text is supplied by 
several Estonian authors, preceded by a brief preface by Professor Grand, the 
well-known geologist. After a short geographical account of the country and its 
inhabitants follow articles treating of the intellectual life, the economic life, the 
constitution, the jurisdiction, and the history of the nation. The description of 
the economic life is useful as showing what good results have been obtained by 
cooperation, and the historical section as giving an authentic account of the way 
in which the country won its freedom. The book is hardly of value to the geo- 
graphical student, since the localities of the photographs are not always given, 
and the map is inadequate ; but for publicity it merits a wide circulation. E.G. W. 


THE RIVIERA, SOUTH-EASTERN FRANCE AND CORSICA, THE 
Italian Lakes and Lake of Geneva. By Kart Barpeker. Leipzig: Karl 
Baedeker (London: George Allen and Unwin) 1931. 6 X 4 inches; xxxvi+480 
pages; maps and plans. 15s 

A new volume of Baedeker dealing with Europe is an unusual event, and this one, 

which covers ground already fully covered in other handbooks, clearly owes its 

existence to the car and the char-a-banc, to the return of the traveller to the road. 

The work, we are told, is based on the personal experience of the editor and his 

staff, obtained in the course of frequent visits. The Riviera, French and Italian, 

and the health resorts of the Lake of Geneva, may be regarded as the kernel of 
the book, and these, together with the Italian lakes and Corsica, are described 
with the meticulous thoroughness of the old familiar handbooks. The earlier 
part of this volume consists of routes firstly through Southern France to the 

Riviera, and secondly through Switzerland and Italy to that great playground 

and health resort. Thus, to give a few samples, the routes from Lyons to Geneva, 

Annecy, Aix-les-Bains, and Grenoble; the Route des Alpes; and the roads from 

Lyons and Grenoble via Valence through Provence, as well as the road through 

Narbonne, Carcassonne and Perpignan are all adequately described. The 

routes to Italy are treated on similar lines. Important towns along them, such 

as Avignon or Arles, receive full treatment, as also does Genoa, since it is the 
capital of the Italian Riviera. But we get only a summary of Milan, though it is 
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the capital of the Italian Lake District, possibly because it lies outside the Riviera 
region proper. or, more probably, because it rarely seems to attract the sightseer, 
being essentially a business town. The chief treasures of the Brera, for instance, 
are well summed up, but those of the Ambrosiana receive rather short shrift, and 
we think that even the casual tourist would regret having missed Theodolinda’s 
chickens at Monza. 

A new feature of this volume, which makes it handy for a motorist in a hurry, 
is the inclusion of hotels in the index. But Nice, Cannes, and Mentone appear to 
be the only places thus honoured. For some reason, Monte Carlo itself is treated 
in the old way. There are the usual excellent plans of the chief towns with a 
general map of the whole district and a valuable list of English books, including 
some novels, which will be useful to the visitor who wants to know something 
more about the district than can be obtained from a guide-book. L. C.-M. 


FINLAND: A NATION OF COOPERATORS. By THorsTEN OpuHE. Trans- 
lated by JoHN Downie, London: Williams and Norgate 1931. 8 X 5 inches; 152 
pages; map. 5s (3s 6d paper covers) 

This book provides valuable, because exact, information on the conversion of 

Finland to cooperation which, the author claims, has lifted the nation from the 

borderline of starvation to prosperity. To Professor Palmén belongs the credit 

of the inception of the idea. In 1866 however the time was not ripe for the move- 
ment and the Professor’s attempt failed. Professor Gebhard, in 1899, was suc- 
cessful. An important factor in that success was that his plans were complete 
even to detail before he launched his campaign. At present Finland is covered by 
anetwork of cooperative societies, local and central, providing for all the needs 
of the people, e.g. for the wholesale purchase of agricultural necessities, for the 
export of produce, for retail trade, for restaurants. The central societies keep 
in close touch with the local by maintaining expert departments which advise on 
economic policy, and provide for building, reclaiming land, supplying electric 
power, and so forth. Cooperative banks, in intimate relation with local clients, 
make loans on the basis, not of realizable property, but of personal worth. The 
guiding principle of the movement is excellence of products. To this end the 
severest tests are made of all goods before they are marketed, and scientific 
research is always being carried on and its results disseminated among members 
by means of lectures and a special press. ‘Two objects always kept in view are 
low prices and the maintenance of financial reserves. Dividends are discouraged, 
and when they are paid, rate only at 1 per cent. and 2 per cent. A short review 
cannot touch on the difficulties overcome, political, financial, and racial. This 
however should not prove the least interesting part of the book to the reader tired 
of hearing that things cannot be done. oo, Xa. We 


THE SOCIAL AND ECONOMIC DEVELOPMENT OF SCOTLAND 
before 1603. By I. F. Grant. Edinburgh: Oliver and Boyd 1930. 9 <6 inches; 
xii+594 pages; map. 215s 

A student of the geography of Scotland must find much of interest in Miss 

Grant’s book; there is less however for those whose study of geography is more 

general: for the book is concerned chiefly with economics and history, and the 

changing background and the changing importance of geographical factors are 
little remarked upon. At the same time, the valuable notes suggest that Miss 

Grant has been conscious of this lack, perhaps inevitable in a work of such wide 

scope. 

The arrangement of the book in two sections, one dealing with Scotland before, 
and the other with Scotland after, the War of Independence, makes the develop- 
ment of such subjects as agriculture and burgh life difficult to follow. The 
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passage from Maitland with which Miss Grant prefaces Section I of her book 
disarms the criticism which the student of geography naturally makes in reading 
it, but one cannot but regret absences of examples of the primitive settlement 
referred to on pp. 99 and 100. The configuration of the country and the distribu- 
tion of cultivable land often modifies the form of settlement to-day. Indeed, itis 
just here that one feels the great want in the earlier part of the book, the lack of 
relation between the early economy and the land itself. Still the geographer 
cannot be grateful enough for the section on agriculture in Chapter IT, especially 
when he remembers that the book was not written primarily for him. 

One has charming glimpses of early Scotland throughout the book—the build- 
ing activity during the reign of David II; James V as a flockmaster “‘compro- 
mising his kingly dignity by gathering into his hands ‘numbers of sheep and 
other such vile and mean things’’’; Scots trade with the Low Countries during 
the wars of the sixteenth century; Aberdeen’s “desert solitude” without salmon 
in 1580. 

The account of early trade is full of interest, but it is perhaps when she deals 
with the growth of the burghs that Miss Grant is happiest, and she furnishes 
one of the most satisfactory explanations of what must puzzle all students of 
Scottish rural life, the absence of villages until the end of the eighteenth century. 
Chapter VIII, dealing with the Royal Burghs, the Gild Merchant, and the crafts- 
man, recreates the conditions of the time, and leaves one with a vivid picture of 
the early towns. G. M. 


UN ITINERAIRE GEOLOGIQUE A TRAVERS LES ALPES FRAN- 
¢aises. By Maurice GicNoux and Moret. Chambéry: Librairie 
Dardel 1930. 10 x6 inches; 128 pages; illustrations and maps. 20 fr. 

This is a very detailed guide for the geologist who wishes to study the rock- 

succession and tectonics of the Alps of Savoy. For each zone in turn the reader 

is first given a summary of the stratigraphic succession, with indications where 
each series is to be seen; then he is conducted along a definite route, mainly along 
the Isére and Arc valleys, and the tectonics explained on the way. Numerous 
photographs, sketches, and sections enable him to follow the complexities of 
structure. In two final sections of the book, the geological history of the whole 
area is summarized and the several tectonic units correlated with those of other 
parts of the Alps. Any traveller who is fairly familiar with modern ideas and 
phraseology of mountain tectonics should find this an excellent guide ; but it must 

be admitted that it is stiff reading for the tyro. A. M. D. 

THE NORWAY YEAR BOOK 1931. Edited by ARNE KILDAL. Oslo: Sverre 
Mortensen Forlag 1931. 7 X § inches; 408 pages; illustration and map. 12s 6d 

After an interval of seven years this compendious work appears in a second 

edition—a fact that for the benefit of librarians might have been usefully indicated 

on the back of the binding. Apart from the essential bringing up to date and a 

certain amount of rearrangement there is very little in the way of new features. 

On the contrary the revision has been in the direction of condensation, the 

number of pages (exclusive of index and advertisements) being reduced from 

492 to 374, and several articles, such as that on Norway during the Great War, 

having been cut out altogether. Geographers will be sorry to lose Major K. S. 

Klingenberg’s contribution on the Geographical Survey; they would have been 

interested to learn the progress and output of the last seven years with some 

account of special sheets recently published. Most of the purely geographical 
articles are attributed in the new issue to Major Klingenberg, though they appear 
to have undergone little alteration since the first issue, where the author was 
given as Dr. O. J. Skattum. Whosever may be the responsible pen, it has put the 
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geography of Norway in an admirable nutshell. Dr. Adolf Hoel contributes the 
account of Spitsbergen and Bear Island, now all grouped under the name of 
Svalbard; there is a new note on Jan Mayen formally annexed by Norway in 
1929. The history of the language problem so puzzling to foreigners is set forth 
at length; and we are told that Norwegian is passing through a stage somewhat 
similar to that reached by English in the fourteenth and fifteenth centuries. It is 
unfortunate, by the way, that this issue was compiled in the ‘‘Nidaros”’ interlude, 
though Major Klingenberg is up to date in using the form ‘““Trondheimsfjord.” 


ASIA 


THE TRAVELS OF CAPTAIN ROBERT COVERTE. Edited by Botks 
Penrose. Philadelphia: privately printed 1931. 9 X 6 inches; 116 pages; map 
Robert Coverte’s “True and Almost Incredible report of an Englishman’ was 
first published in 1612, and appeared for the third time in 1631, since which date 
there has been no complete English reprint. The present limited edition of 150 
copies, which follows the text of 1612, has been privately printed by Mr. Boies 
Penrose, with an Introduction and Bibliographical Notes. The voyage which 
forms the theme of Coverte’s narrative took place in 1607-8; it was the fourth 
to be sent forth by the East India Company, and led to the crew “‘being ship- 
wrackt in Cambaya, the farthest part of the East Indies." Thence, leaving his com- 
panions, Coverte “‘adventured to passe thorow many unknown Kingdoms and 
Cities over Land,” returning, in fact, by way of Sukkur, Kandahar, Persia, Bagh- 
dad, and Syria, and meeting with no difficulties which his hoard of “‘Checkeenoes 
in gold” could not overcome. Purchas, in his Pilgrimage, gives only a dozen lines 
of the story, but he tells us that the Ascension ‘‘had the happiness to be the first 
English visitor of the Red Sea or Arabian Gulf.’’ According to Coverte the 
English captain decided to go to Aden on the advice of a Guzarat ship bound for 
that port, and was received by the Governor with “great pomp and state.’’ Subse- 
quently however, ‘‘finding him to be a plaine and simple man,” the astute 
Governor claimed customs and anchorage dues to the value of 4500 dollars, and 
kept the Captain and Coverte (who was the Captain’s steward) under guard for 
six weeks until he had extracted from the former as much of the ship’s cargo as he 
thought he safely could. Undeterred by this adventure, the Ascension sailed 
through the Straits to Mocha, ‘‘which is a City of great Trading for our 
Commodities, as Tynne, Iron, Lead, Cloth, Sword blades and all English 
commodities.”’ It was the end of August before they finally reached Cambaya, 
where the Master, grudging the pilot’s fee of 20 dollars, tried to take the ship over 
the dangerous bar himself, ‘‘. .. and presently the ship strooke, which I presently 
went up and told him of: who turning about asked who durst say shee strooke, 
then presently shee strooke againe, and strooke off her Rudder, and lost it in the 
Sea.” The Ascension became a total wreck, the crew taking to the boats, and it is 
from Jourdain’s Journal, the classic account of the same voyage, that we learn 
that Robert Coverte left the ship ‘‘soe laden with mony of the Companies that 
he could not hardlie goe.”” There were plenty to relieve him of his ill-gotten gains, 
and he arrived eventually at Aleppo, ‘“‘a City .. . as well knowne to England .. . 
as Kingstone upon Thames,”’ “destitute both of Mony and cloaths.”” Here he 
found an English Consul to relieve him, and at Tripoli an English ship to carry 
him home. He is last heard of, Mr. Penrose tells us, in 1615, when “being in 
extreme want and necessitie, readye to starve for wante of meanes,” he received 
forty shillings in charity. It is a story worth reprinting, if only to remind us that 

the Principal Voyages of the English Nation did not end with Hakluyt. 
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TIGER DAYS. By the Hon. James W. Best. London: Fohn Murray 1931, 
8 <5 inches; xiv-+226 pages; illustrations. 7s 6d 
Here we have a number of pleasing stories by an officer of the Indian Forest 
Service. They relate to shooting experiences in the jungle, the tiger being their 
central feature and the link that binds them together. But, in addition, we get 
glimpses of the jungle life and the routine duties of a forest officer. The sports- 
man is likely to enjoy the narrative, particularly the accounts of the cunning of 
the tiger, the practical details about beats and machans, and the havoc caused by 
the beast turned man-eater. Here and there the naturalist will find details of 
interest, one of the chief being the author’s view on the oft-debated subject of the 
colour of the tiger. He believes that, though the striped coat makes the tiger 
conspicuous by daylight, yet in dim light or moonlight or deep shadow its cun- 
ningly designed stripes blend marvellously with the grass and sticks and stems of 
trees and result in a perfect camouflage. This is no doubt the correct view, for 
the tiger hunts by night and not by day; hence it is only at times of dim illumina- 
tion that it needs the assistance of camouflage. No doubt the same explanation is 
equally applicable to other boldly marked animals such as zebras and giraffes, 
They are almost invisible by moonlight and half-light, though by day often 
vividly conspicuous. Thus Nature works in two directions. She stripes the 
carnivores in order that they may approach the herbivores; she stripes the 
herbivores to help them to escape. R. W. G. H. 


BRITMIS. By Major Hopces. London: fonathan Cape 1931. 8X5 

inches ; 364 pages; illustrations and maps. 12s 6d 
The chief interest of this book lies in the author’s account of his experiences with 
the British Military Mission (Britmis) in Siberia during the year 1919. The 
general outlines of the melancholy story of the Allies’ intervention in Siberia in 
1918-1920 are by now fairly well known, but this is the first detailed account 
which has appeared of the scene of operations to the south of the Trans-Siberian 
Railway during the critical months when the Czecho-Slovaks’ front line had been 
broken, and Kolchak’s whole mixed force was retreating eastwards along the 
railway. 

Captain Hodges served in the Royal Artillery during the war, was wounded 
early in 1918, and was ordered to proceed to Vladivostok just after the Armistice. 
He arrived there in March 1919, and his first duty was to act as Instructor to some 
Artillery units in Barnaul, which lies on a branch line south of Novo—Nikolaevsk. 
He gives a graphic description of the Russian officers of the old régime with 
whom he was expected to cooperate. ‘“‘Our Russian allies,” he says, “were kind- 
hearted, generous to absurdity at times, laughter-loving frequently, devoted 
comrades at odd moments, delightful hosts and good talkers. . . . From a military 
or business point of view they were a flop. . . . They could not get things done, 
they were lazy, untidy, pessimistic, boastful, ignorant, untruthful, and dishonest. 
They had no patriotism, though they wept over Holy Russia. They bragged, 
but were incompetent and often cowardly. They were cruel. . . . They promised 
everything and did nothing,” and so on. It is a melancholy picture, but one 
which, unfortunately, is borne out by the experiences of many others who served 
in Siberia and elsewhere in Russia with the various expeditions organized to 
oppose Bolshevism at this period. 

Later young Hodges (he was only twenty-five at the time) was sent by General 
Knox to act as liaison officer between the British Headquarters at Omsk and the 
Ataman Dutov commanding the Orenburg Army. This Army had consisted 
originally of some 13,000 cavalry, 10,000 infantry, and 65 guns, but had been 
badly defeated near Orenburg, and was in process of rapid disintegration. When 
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Captain Hodges joined Dutov at his headquarters some 100 miles south of 
Petropavlosk in August it was still engaged in a disorderly retreat eastwards 
across the steppes without any semblance of cohesion or discipline. 

Here, too, the usual confusion and inefficiency prevailed. Dutov’s staff was 
ignorant, incompetent, and quite devoid of fighting spirit, and the mere rumour 
that the Bolsheviks were anywhere near was sufficient to ensure an immediate 
resumption of the retreat. Captain Hodges was an eye-witness of many such 
scenes, and he accompanied the Ataman as far as Akmolinsk, some 200 miles 
farther to the south-east, by which time the disintegration of the force was come 
plete, and the so-called army had degenerated into a panic-stricken rabble. From 
this point on his narrative deals chiefly with the personal adventures of himself 
and the small band of companions (British and others) who accompanied him 
on his long trek through Mongolia and China to Peking. They hired carts and 
wagons for their transport, and shook themselves clear as soon as was possible 
from the retreating troops and civilians ; and with most inadequate resources and 
in the depth of a Siberian winter they journeyed slowly across the Heart of Asia— 
right through Mongolia, across the Gobi, past the Great Wall of China, and so 
eventually reached the railway in Honan and arrived at Peking in April 1920. 

The book presents no point of special geographical interest, but the story is 
told with vigour and humour, and it throws a valuable light on an obscure and 
little-known theatre of operations—one of the many “‘side shows” of the Great 
War. W. F. O’C. 


THE LIFE AND TIMES OF SULTAN MAHMUD OF GHAZNA, By 
MunHamMMaD Nazim. Cambridge: University Press 1931. 9 X 6 inches; xvit+272 
pages; map. 15s 

Sultan Mahmud of Ghazna was the central figure in Asiatic history in the first 
third of the eleventh century. Seizing the throne in A.D. 998 from his brother 
Ismail, to whom it had been left by his father Subuktigin, in the course of thirty- 
two years spent in perpetual campaigning he extended a comparatively small 
kingdom to an empire reaching from the western limits of Persia to the Gangetic 
plains of India in the east, and from the confines of Bukhara on the north to the 
Arabian Sea on the south. In Muhammadan tradition he was one of the greatest 
champions of Islam; and his court is said to have been the resort of the greatest 
scholars of the then Muslim world. Hitherto he has been chiefly known to us 
from his repeated inroads (some seventeen in all) into North-Western India 
between the years A.D. 1000 and 1027. Theevents of his reign had been recorded 
by several contemporary writers, but many of their works are no longer extant, 
and but little of what does survive has been translated into English. In the present 
volume Dr. Nazim has made the first attempt to present a connected and self- 
contained history of this remarkable man and his times, based upon a wide survey 
of available material, including many unpublished manuscripts. The portion of 
the work that deals with Mahmud’s wars—and practically his whole life was 
occupied in war—has been arranged on a geographical rather than a chrono- 
logical basis, under (1) Central Asia; (2) Iran, Seistan, and adjoining countries ; 
and (3) India; an arrangement which is not without its advantages in view of the 
distinct political conditions of these areas. 

Mahmud, like so many of the early Turki and Mongol leaders, was endowed 
with prodigious physical energy, and the rapidity of his movements, owing 
largely to his armies being generally composed of cavalry, was astonishing. For 
txample, in the sp-ing of 1025 we find him at Samarqand conferring with the 
king of Kashgar. In October he is leaving Ghazna for Multan. In the beginning 
of January 1026 he is at Somnath on the south coast of the Kathiawar peninsula, 
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having crossed the Thar or great desert of Rajputana from the Sutlej to a point 
near the south-western extremity of the Aravalli Mountains, and thence pushed 
on by Patan, Mundher, and round Kathiawar through Delvada. In the latter 
part of January he starts back, heading for the delta of the Indus, across Kathiawar 
and through the trackless swamps and wastes of the Rann of Cutch and south- 
east Sind, a region where Sultan Firuz Tughlugq more than three centuries later 
floundered about, unheard of at his capital for some six months. Capturing 
Kanthkot and Mansura on the way, he marched up the Indus valley to Multan 
and reached Ghazna once more on April 2. Since leaving Ghazna in October, 
a rough calculation makes the distance traversed upwards of 2500 miles; and 
allowing for the fortnight’s halt at Somnath and the time occupied in reducing 
fortresses on both the outward and homeward journeys, Mahmud must have 
marched on an average more than 20 miles a day—a truly wonderful achieve- 
ment, considering the nature of the country, the hostility of the inhabitants, and 
the enormous number of baggage animals required to transport supplies and the 
treasure and loot carried back to Ghazna. The author has been able to suggest— 
and here, we think, correctly—the route followed by Mahmud across the desert 
from Multan to Gujarat by reference to the place-names mentioned in an unpub- 
lished MS. copy of verses written by the poet Farrukhi, who accompanied the 
Sultan on this expedition (App. M). We could have wished that Dr. Nazim had 
been able to trace some of the routes followed by Mahmud during his campaigns 
in Central Asia, Khurasan, and Sistan, and to identify many sites named which 
are not found on modern maps. There is a mass of geographical information in 
the histories of these early times that requires to be scientifically examined. 
The author has been at much pains to collect such details as could be found in 
the histories that throw light on Mahmud’s system of administration and his 
personal tastes. He makes an effort to absolve the Sultan from the charge of 
intolerance and fanaticism ordinarily levelled against him; but it is not possible 
to endorse his conclusions in this respect: we prefer to accept the view recorded 
by his contemporary, the great scholar Al Biruni. The careful and full references 
are a valuable feature of this work. The map is useful in showing roughly the 
situation of the various kingdoms and provinces which Mahmud incorporated 
in his empire or which acknowledged his suzerainty. C. E. A. W. ©. 


MEMOIRS OF THE ARCHAEOLOGICAL SURVEY OF INDIA, No. 37. 
An Archaeological Tour in Waziristan and Northern Baluchistan. By Sir 
AurEL STEIN. Calcutta: Government of India Press 1929. 13 X10 inches; 
iii+97 pages; illustrations and map. 22s 

This is a record of a three months’ tour in January-April 1927, made for the 

purpose of examining sites of archaeological interest along the borders of South 

Waziristan and in the Zhob, Loralai, Upper Zhob, and Pishin basins in Balu- 

chistan. In each of these areas a large number of sites were explored, and at the 

most important such excavation as time and labour available permitted was 
carried out. The resultant finds comprise an abundance of remains of painted 
and decorated pottery, terracotta figurines, objects in metal and stone, beads and 
other artifacts of deep interest from the archaeological and historical points of 
view, the most important of which are finely illustrated on the plates. The tour 
was so systematically planned and local information so fully utilized that 4 
maximum of explorative work was crowded into the time, and the results have 
been set forth with characteristic precision and grasp of perspective. The 
immense size of some of the mounds examined, formed of the accumulated 
débris of ages, testifies to the long periods during which these sites had been 
occupied and certain of the cultures had persisted. For instance, the Surkh- 
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dhérai mound near Draband is about 800 yards long and, where widest, some 
300 yards across, and still stands 100 feet high on its north-west face. The mound 
at Périano-Ghundai, near Fort Sandeman, measures about 500 by 350 yards, 
rising some 70 feet above the surrounding level. The great mound at Dabar-kétin 
the Thal plain, to the south of Loralai, in spite of weathering and denudation, 
still rises to a height of 113 feet above the plain and measures nearly a mile in 
circumference, while the stratification shows that it consists of a succession of 
layers of age-long deposits of clay containing potsherds, bones, and stones, 
separated by layers of ashes and charred remains. At several of the sites the 
ceramic and other objects found present striking affinities with those discovered 
by Sir Aurel Stein in Southern Seistan and more recently in Makran and adjoining 
districts. ‘The remains of chalcolithic age discovered at so many scattered sites 
along what must at-one time have been routes of communication between the 
Indus basin on the one side and Iran and Eastern Mesopotamia on the other, 
bear, moreover, a character distinctly resembling those, also of the chalcolithic 
period, brought to light at Mohenjo-daro in Sind and Harappa in the Punjab; 
but what the approximate chronological relation between them may be is left for 
further consideration. 

Sir Aurel’s tour took him some 1400 miles, from the valley of the Kurram, to 
the north of Bannu, southwards and westwards through tracts typical of the 
arid hill region which, though draining into the Indus basin, lies beyond the 
main ranges of the Sulaiman mountains, and is, as he writes, “‘by reason of its 
physical features, its climatic and economic conditions and by the ethnic 
character of its present population most closely linked with the uplands of 
easternmost Iran.’’ A question of special interest to students of geography and 
history in respect of this area is raised in the final paragraphs of the Memoir. 
The large number of sites marking ancient settlements of considerable size and 
attesting their prolonged occupation presents so striking a contrast to the 
scarcity and semi-nomadic character of the present population that, in the 
absence of direct historical evidence, we might be disposed to seek the explana- 
tion in climatic change, or so-called ‘‘desiccation.”’ As far as the sites examined 
are concerned however he failed to obtain definite evidence that would support 
this explanation. All the great mounds are found in localities where a supply of 
water sufficient to irrigate a considerable portion of the arable land is always 
obtainable, and their cultivation is, subject to vicissitudes of season, possible 
without artificial irrigation. ‘““Considering the ethnic character and semi- 
nomadic habits of the present population,” he adds, “‘its very low standards of 
living, and the total want of security and orderly administration which prevailed 
in this region until not much more than a generation ago, no safe conclusion can 
be drawn from the fact that the remains of those ancient settlements obviously 
presuppose a far denser population and a much greater extent of cultivation 
than are to be found there at the present day.” He goes on to say that the use 
of kdréz irrigation should not be cited as proof of desiccation, as this system 
was widely known in Iran as early as the fifth century B.c., and probably long 
before that. What part deforestation of the hills may have played has not been 
discussed. C. E. A. 


ALARMS AND EXCURSIONS IN ARABIA. By BerTram Tuomas. 
London: George Allen and Unwin 1931. 9 X6 inches; 296 pages; illustrations 
and maps. 15s 

We have had to thank the author of this attractive volume for two valuable 

lectures delivered to the Society during the past three years, describing import- 

ant expeditions carried out, in hard-earned periods of leave, in the unexplored 
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and inhospitable hinterland of Southern Oman; one of them being in the nature 
of a preliminary “‘dash”’ to the confines of the Great Desert, with a view to a 
deliberate attempt to penetrate it later on. Fellows of the Society will therefore 
be generally familiar with Mr. Thomas’s identity and activities and I need not 
intrench upon the sketch of his achievements which is to be found in the 
cordial preface which Sir Arnold Wilson has contributed to the volume. This 
is divided into five sections, or “‘Adventures,”’ as he calls them, covering a 
period of ten years, from 1918 to 1928, and though the last of these does present 
to us the lighter aspects of the earlier of the two pieces of exploration men- 
tioned above—his trek from Suwaih to Dhufar—the volume is mainly con- 
cerned, in the first place, with two exciting episodes figuring in his life-history 
as a “Political” in the civil administration of the Occupied Territories in ‘Iraq, 
both during the War and the insurrection which followed in 1920; and then 
with five minor ‘‘Excursions” through several districts of the coastal belt of 
Northern Oman, between Muscat and the promontory of Musandam. Thesehe 
found opportunities to undertake at various times between 1924 and 1926, 
while he held the enviable post, for an Englishman, of Wazier and Financial 
Adviser to H.H. the Sultan of Muscat, in whose company much of the travelling 
was done and to whom the volume is gratefully dedicated. 

In so far as these Excursions are concerned Mr. Thomas does not claim to 
have broken new ground, the districts visited having been traversed specifically 
or incidentally by previous British representatives at Muscat, e.g. Colonel 
Ross, Colonel Miles, and myself, and possibly others unrecorded; and in more 
recent years by the geologist, Dr. G. M. Lees, who read us an interesting paper 
on the physical geography of the region at the Afternoon Meeting of 16 January 
1928. But, mainly owing to the independent and generally uncompromising 
attitude of the tribes, for whom, as Mr. Thomas tells us, “‘liberty is the darling 
passion’’—and one sympton of it a rooted objection to the intrusion of outsiders 
—conditions of travel seem to have changed little in the last thirty years, and 
many Englishmen have sojourned in Oman without ever getting the oppor- 
tunity to carry out expeditions in the interior, so that any fresh light on the 
geography of the country or the daily life and customs of the inhabitants is the 
more valuable and welcome. In ‘Alarms and Excursions’ we get it in generous 
measure. Incidentally a perusal of these lively pages brings one to realize very 
clearly how much better qualified and equipped does the young pioneer of 
to-day embark on his ventures than did we, or at any rate most of us, of an 
earlier generation. And this greater efficiency of the modern explorer is satis- 
factorily reflected in the fact that a much greater proportion of the educated 
public of to-day possess that necessary modicum of general geographical 
knowledge which is needed to enable them to derive lively interest from any 
fine record of travel, even in the most barren corners of the Earth. It is 
for this element among his countrymen that Mr. Thomas’s present volume is 
primarily intended. On the other hand, as one who spent several years in 
Oman and travelled over much of the country north of Muscat, of which it 
treats, I have read his graphic pages not only with keen enjoyment, but, indeed, 
with astonishment at the many interesting facts and phenomena with which his 
inquiring mind and sympathetic mentality have enabled him to regale us, but 
which I either missed in passing or failed to appreciate in their full significance. 
He is, in fact, the ideal traveller, for while not the least prone to exaggeration 
or hyperbole, he has a nice appreciation of what is of passing and what of 
permanent interest and the gift of an attractive style in presenting it to his 
readers. 

Thus, though the volume is admittedly a selection of the more human and 
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attractive chapters of his sojourn in Arabia, not a few of his pictures or 
suggestions are of permanent value. Of such I may instance his account of the 
conditions of domestic slavery in Oman at the present day, which do not seem 
to have changed appreciably in the last half-century, but which, at any rate, 
“are not of the sort which makes the blood of the twentieth century run cold’’; 
the exorcizing of Jinns, aliter the casting out of devils; and again the intriguing 
theory, for which there seems sufficient prima facie foundation to make it well 
worth pursuing, that the Shihuh tribe of Musandam Promontory are to be 
identified with the ‘“‘Shuhites” of the Book of Job, and Musandam with the 
region from which his three Comforters hailed. 

But it is not possible to touch upon the many subjects of real interest in which 
the book abounds. The footnotes too must not be neglected, as apart from 
explaining words or references which the ordinary reader might not understand, 
they often contain much valuable matter: for example, the author’s description 
of the famous castle-fort at Hazm, in the Western Batina (p. 150); and his 
note at p. 181 on the probable, or possible, signification of ‘““Okdat.’’ In the 
latter connection however I cannot quite subscribe to his application of the term 
“squabble” to the unchallengeable statement of fact by Colonel Miles and 
myself, from personal knowledge gained on the spot, that the Jebal Okdah, or 
Okdah Range, figuring in the maps of Wellsted and Palgrave, which the latter 
imagined to be of such a height that he saw it from Sharja, 80 miles away, has 
no existence in fact. 

The print and format of the book are generally good, but an occasional slip 
of spelling or grammar is to be found, resulting, no doubt, from the fact that 
when the volume was passing through the printer’s hands the author had 
already embarked on that great adventure into the Rub‘ al Khali, which he has 
so triumphantly accomplished. This same inability to see the final proofs must 
surely account for the complete inefficacy of the sketch-maps provided on 
pp. 31 and 259. 


ON THE FRONTIER AND BEYOND. By Sir Freperick O’CoNNor. 
London: Fohn Murray 1931. 9 <6 inches; xiv+-356 pages; illustrations and 
sketch-map. 15s 

Until a man sits down, collects his memories, writes them out and binds them up 

within the folders of a book neither he nor his friends realize how much he goes 

through in his particular span of life. Here, in Sir Frederick O’Connor’s ‘On the 

Frontier and Beyond’ we have a striking instance of the variety of experience that 

those who in India are termed ‘‘Military-politicals,” that is, military officers in 

political or diplomatic employment, enjoy. We see such an officer, partly through 
his own initiative and partly at the bidding of the powers that be, now making his 
way on a Political Mission to the sacred city of Lhasa, now holding a consular 
appointment on the border of Afghanistan, suffering now the arctic cold of the 

Himalaya, now the suffocating heat of the Persian Gulf, now with all pomp and 

circumstance representing the British Government in signing a treaty with a 

= Eastern ruler, now a miserable prisoner at the mercy of a ragamuffin 

raider. 

Sir Frederick tells his experiences in simple language with engaging candour. 
And through all he stands out as a very human personality with a real love of his 
fellow-men, kindly, courteous, chivalrous, and a keen sportsmen. Perhaps Tibet 
held the love of his heart. When quite a young officer he was attracted to it. The 
mysterious land lying secluded behind the Himalaya had a peculiar fascination 
for him. His most interesting pages are those telling of his dealings during many 
years with the kindly but obstinate Tibetans and especially of the remarkable 
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friendship he established with the Tashi Lama of Shigatse—a holy personage 
who was greatly revered and loved by his people. 

But because O’Connor had this unrivalled experience of Tibet and was loved 
by and loved the Tibetans he was, with that regard for impartiality which so 
distinguishes the Government of India, transferred to Persia, of which he knew 
nothing. His description of the horrible state in which he found Persia reads like 
a nightmare. After the Revolution there seemed to be nothing to lay hold of 
and get a firm grip on. Governors-General came and went and did nothing, 
Bands of brigands roamed the land and were a law unto themselves. Russians, 
Germans, Swedes, and Americans as well as British appear upon the scene, but 
the chaos continued. Eventually O’Connor himself was seized and held captive 
for nearly a year in the early days of the Great War. In pleasant contrast is his 
appointment as Resident, and afterwards British Envoy, to Nepal. The country 
was governed and kept firmly in hand by that very capable ruler, the late Maharaja 
Sir Chandra Sham Sher. 

Besides describing the people among whom he worked Sir Frederick O’Connor 
has many vivid descriptions of the countries through which he travelled. Though 
most deeply impressed by the Himalaya he has, like so many of his predecessors, 
left it to others to describe what he has seen and felt. But of the deserts of Persia 
he has much to say. And he tells of blizzards in Seistan such as must be rarely 
met with elsewhere in the world. F. E. Y, 


REISE INS ASIATISCHE TUWA. By Orto MANCHEN-HELFEN. Berlin: Der 
Biicherkreis 1931. 9 6 inches; 172 pages; illustrations. M.4.80 
This small book, written extremely well apparently under considerable difficulty 
and illustrated with photographs of very high technical and pictorial merit, may 
be classed as one of impressionistic ethnography. It describes a small Soviet 
Republic almost in the very centre of Asia and practically closed to travellers 
since the beginning of the Soviet régime. The clash of culture contact and its 
results are better illustrated in few places and the author has been at pains to 
discuss this question. He is apparently almost entirely interested in man, and 
has omitted any discussion of his environment: a great pity, for apart from 
political sneers the book is very interesting. The photographs too, with one 
exception, are limited to man and his culture, and one would willingly have 
sacrificed a picture of a girl and a typewriter, or two lamas looking at a motor 
bicycle, for views of the country. The one map, though attractive to look at, 
is quite inadequate. There is no index. L. H. Des 


AFRICA 


A FLIGHT FROM CAIRO,TO CAPETOWN AND BACK. By Air-Com- 
modore C. R. SAMSON. London: Ernest Benn 1931. 9 X 6 inches; x +196 pages; 
illustrations and map. 15s 

To appreciate a country fully it is necessary to travel over it both by air and on the 

ground. The traveller on the ground finds it almost impossible to comprehend 

the regional character of country without considerable experience and a constant 
recourse to maps and his own trained imagination. On the other hand, to the 
traveller by air, particularly after a little experience has been gained, regional 
characteristics stand out in a manner which may appear astounding to the 
uninitiated. The air traveller however loses that knowledge of detail and the 
intimate touch which go so far to true appreciation of a country. 

Not every traveller on the ground is geographically minded. To many, for 
instance, the nature of the road and its suitability for motor transport are of more 
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vital interest than the surrounding country. The reader who is interested in 
geography may be disappointed in Air-Commodore Samson’s book for this very 
reason. His natural tendency is to look upon the country in terms of its suitability 
for forced landings. In addition, except when adverse weather conditions forced 
the Air Force flight to fly above the clouds, they normally flew at an altitude 
which was too low for the proper appreciation of the geographical features. Asa 
result, the marked differences in vegetation and geology which occur in definite 
regional sequence while passing from north to south over the African continent 
seem to have been unnoticed by the author. The story is nevertheless of great 
interest. The narrative runs easily from beginning to end and it is difficult to lay 
down the book until the return to Heliopolis concludes a most instructive pioneer 
flight. C.K. C.-P. 


AFRIKA. (Dritte Auflage.) By Fritz Jarcer. (Allgemiene Linderkunde, 
begriindet von WILHELM Sievers, neu herausgegeben von Hans MEYER.) 
Leipzig: Bibliographisches Institut A.G. 1928. 10 <7 inches; xii+446 pages; 
illustrations and maps. M.20 

Although the subtitle calls this the 3rd edition of the Africa volume of Sievers’s 
Geography, it is to all intents and purposes a new work, having been almost 
completely rewritten by Dr. Jaeger. The author’s work is both careful and 
thorough. It is doubtful how far it is ever possible to treat the geography of a 
continent successfully within the compass of one volume, and the difficulties of 
such a task have been illustrated only too clearly by several recent publications. 
When the continent in question is Africa, with its variety of conditions and its 
recent and rapid economic development, and when the space limit is some four 
hundred pages, the difficulty would seem to become an impossibility. If the 
task is attempted it is almost inevitable that some important considerations should 
be slurred over, and that errors of balance should arise. Thus, in the present 
work, while an unusual amount of geographical information is included, much 
of importance is notably lacking. To give one example only. Nowhere does the 
question of communications and their development, which from the European 
viewpoint is one of the chief aspects of the economic geography of Africa, receive 
adequate treatment; in the regional accounts there is seldom any full treatment 
of this subject, still more seldom any map of routes, while the vital question of 
transcontinental lines is dealt with equally slightly. 

On the question of emphasis there seems to be considerable need for re- 
adjustment throughout the book. While we cannot, of course, measure emphasis 
wholly in terms of the space allotted, such measurement will give some indication 
of the importance attached to any subject; and to give to the regional geography 
of South-West Africa five pages of description, while that of South Rhodesia 
gets less than one, and all the varied districts of South-East Africa together get 
less than two, indicates serious lack of proportion. Incidentally, also, South-West 
Africa has two out of the four maps given for the whole of South Africa. 

The preliminary sketch of the geography of the continent as a whole (pp. 18-80) 
is useful, the section on climate being illustrated with the black-and-white outline 
maps that form a usual feature of German geographies. Some of these are 
beautifully clear: they include a yearly rainfall map which from the point of view 
of detail included makes an interesting comparison with, say, the corresponding 
map in Knox’s ‘Climate of Africa,’ and a map of climatic sub-regions. There 
is also a coloured vegetation map partly based on Shantz. With regard to the 
regional section that follows (pp. 81-383) it is difficult to decide what criteria have 
been adopted as the basis of the divisions; certainly not the usually accepted 
principle of natural regions. Each separate account is conducted on orthodox 
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lines (structure, relief, climate, etc.). In contrast to the general accuracy of the 
work some inaccuracies have apparently crept in—e.g. in the section on Algeria, 
while the population figures for Bone and Constantine are correctly given as 
52,000 and 94,000 respectively (1921), Phillipeville is credited with 41,000, 
though the official figure is 29,000, and Bougie with 23,000 instead of 16,000. The 
fact is the better worth noting since an important characteristic of towns of the 
region (other than Algeria, Constantine, and Bone) is that they show a marked 
decrease in population since the last census. This section concludes with an 
estimation of the importance of the area to France, but one feels that the case is 
understated, both from the point of view of the important and closely collaborat- 
ing market the area offers to French manufacturers, and also in relation to its 
iron ore and phosphate supplies, the former already competing with Swedish ore 
in Danzig. Throughout the book Dr. Jaeger makes frequent references, direct 
and indirect, to the problems of relationship between Europeans and the native 
born, and stresses the need for cooperation in development. 

As a matter of arrangement one deprecates the plan by which illustrations are 
so frequently detached in position from the relevant text, some illustrations being 
thirty pages or so away from the text they illustrate. Careful cross-references, it 
is true, are given, but the uncoloured photographs are themselves so good that 
it is a pity not to insert them where they will receive fullest attention. There are 
useful appendices (1928 statistics), a list of town populations at various dates, and 
a full bibliography. These add very materially to the practical value of a judicious 
and careful—if incomplete—summary of the geography of the continent. 

B. H. 


OUT OF THE BEATEN TRACK: A narrative of travel in little-known Africa. 
By Major C. Court Treatr. London: Hutchinson & Co. [1930]. 9 <6 inches; 
288 pages; illustrations and map. 18s 

As a big-game hunter in tropical Africa Major Court Treatt writes with the 

authority bred of long experience. He knows much more of the animals of the 

chase than how best to kill or take photographs of them; he takes rank as a field 
naturalist. Moreover he has been able to establish close and sympathetic contact 
with a number of primitive tribes, so that his notes on, for example, the Dinka 
are of value to the anthropologist. In this volume he has much to tell about those 
people and the Bahr el Ghazal region and Darfur. He begins with a long account 
of the hunting of the elephant with the spear by a party of Habbaniya Arabs, who 
permitted him to accompany them. This serves as introduction to accounts of 
other animals, and to the life and beliefs of the Dinka, with a vivid description 
of the country traversed. Then, after a pause, as it were, to discuss modern 
methods of elephant hunting—with much practical advice—there is a chapter 
on witchcraft (sympathetically treated), followed by an account of the fascination 
of night photography, on which subject Major Court Treatt is an expert. There 
follow some talks about lions, and the book ends with further particulars of the 
people to whom we were first introduced, the Habbaniya. Throughout the reader 
is conscious that he is getting a picture of African life—human and animal— 
which is trustworthy. The author gives us a mixed bag, and we sort out the spoil 
with content. F. R. C. 


SUDAN SAND: FILMING THE BAGGARA ARABS. By STELLA Court 
Treatt. London: Harrap & Co. 1930. 9 x6 inches; 252 pages; illustrations and 
sketch-map. 15s 

This is a lively account of an expedition by Major and Mrs. Court Treatt to make 

a film of the Baggara Arabs and, perhaps specially, the wild animals of that part 

of the Anglo-Egyptian Sudan where the Baggara dwell. Mrs. Treatt’s brother, 
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Mr. Errol Hinds, was of the party, which succeeded in its object. Mrs. Treatt 
describes the camp life in feminine film fashion and contrives also to give us an 
attractive glimpse of the Baggara, especially of the young, and often pretty, 
women. In taking the films the chief difficulty with the human actors was to 
keep them to their proper parts and costumes. They loved to show off rather 
than play their allotted task. Fatma, the leading lady, was so ‘‘temperamental”’ 
that on occasion Mrs. Treatt would have liked to spank her. With the animals 
infinite pains had to be taken, but there was no posing, and the photographs 
taken of them are one of the most welcome features of the book. PF. Re. 


LE CONGO BELGE. By Louis Franck. Brussels: La Renaissance du Livre 
[1930]. ‘Two volumes, 13 x 10 inches; Tome I, 380 pages; Tome II, 490 pages; 
illustrations and map. £3 6s 8d 

In two massive volumes M. Louis Franck, at one time Minister for the Colonies, 

with the aid of some forty collaborators, presents a picture of the Belgian Congo 

as nearly complete as such a work can be. And to help the text there are dozens 
of excellent photogravures and also reproductions of water colours. 

The first four chapters of Volume I trace in 52 pages the history of the country 
since Leopold II first took an interest in Central Africa. Then follows a general 
description of what the Congo Basin looks like, asummary account of the different 
races inhabiting the land and fuller information concerning the social organization 
and family life of the tribes. After chapters devoted to the white inhabitants and 
the system of administration, agriculture, commerce, means of communication, 
and industries—notably mining—are considered in detail. ‘Then there is a 
chapter on native policy. It sets forth admirable principles which the Belgians 
are applying with considerable success. Chapters on native religions, Christian 
missions, education, public health, art, literature, and science close the volume. 

To a large extent the second volume treats more fully the subjects dealt with 
in the first volume. The story of exploration and exploitation; the campaign 
against the Arabs; the expeditions to the Nile; the events of the Great War; all 
these are told, and as far as possible by those who took part in them. Thus the 
veteran Colonel Liebrechts, who was with Stanley in his early days, retells some 
of his experiences then, and Baron Dhanis’s own account, never before published, 
of the Arab campaign is given. The administration under Leopold’s rule and 
the annexation to Belgium and the reforms which followed are described by 
MM. N. Arnold and Jules Renkin respectively. The special arrangements made 
for the governing of Katanga and Kivu are also set out, and make clear some 
hitherto obscure points. New subjects in Volume II are the chapters on geology 
and on flora and fauna. There is also a classified bibliography with 350 entries, 
and certain annexes give useful statistics. The index is lengthy, if not very 
informative, and there is a separate and good index to the illustrations. The map 
(scale 1 : 5,000,000) is clearly printed in colours and adequate for its purpose. 

It will be seen that ‘Le Congo Belge’ is comprehensive, and the technical 
subjects are all treated by specialists. The illustrations alone enable the reader 
to get a very fair idea of the country and its people. Those whose memories go 
back to the days of ‘“Red Rubber” will find that M. Franck does not seek to 
minimize the evils done in Leopold’s name. He gives the king high praise for 
his pioneer work, for his tenacity, and for an undeniable grandeur in his con- 
ceptions. He points out that the king at first spent his own money freely on the 
Congo ; that most of the merchants and bankers of Belgium gave him no aid,and 
that financial difficulties were an excuse for the measures taken to extort the 
most, and as quickly as possible, from the country. When the result was seen in 
a great boom on the Antwerp rubber market, then Leopold II found he could get 
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funds in plenty. “His appreciation of the power of money and the disdainful 
contempt which he showed henceforth for the human race, had, in large measure, 
their origin in this painful experience.” 

Great pains have been taken to guard against errors, and mistakes are indeed 
few. The once famous Anglo-Congolese Agreement of 1894 was not however 
signed by Lord Granville, as is stated, but by Lord Kimberley. Dr. J. A. 
Moloney’s name is misspelt Molonet and an “‘h”’ has crept into the name of the 
pioneer missionary Bentley. There is a certain economy in the story of the occu- 
pation of Katanga in relation to the rights of the Chartered Company, and there 
is a disproportion in the account of the Roman Catholic and Protestant Missions, 
The bibliography omits a few books which deserved mention, among them, 
Mr. Herbert Ward’s ‘A Voice from the Congo,’ and Moloney’s ‘With Captain 
Stairs to Katanga.’ These are minor matters ; the work is a worthy monument to 
the achievements of Belgium as a colonial Power. F. R:€. 


FLORA OF WEST TROPICAL AFRICA. Vol. II, Part1. By J. Hutcuinson 
and J. M. DauzieL. London: Crown Agents for the Colonies 1931. 10 X 6 inches; 
292 pages; illustrations. 8s 6d 

The vast amount of botanical material which has been increasingly accumulating 

in recent years as the continent of Africa has become opened up has necessitated 

the publication of a more up-to-date Flora than the monumental ‘Flora of 

Tropical Africa’ which was begun in 1868 and which covered so extensive an 

area. The first of the proposed new series of regional Floras is that dealing with 

West Tropical Africa. Primarily it concerns the flora of the British West African 

territories, but as the political boundaries are without relation to the natural 

regions, the new Flora includes the intervening and surrounding French territory, 

The work is expected to occupy three volumes; the first two dealing with the 

enumeration of the plants, the third being reserved for a general treatise on the 

vegetation of the area and economic notes. Part I of Vol. II has now been pub- 
lished and carries the enumeration nearly to the end of the Dicotyledons. These 
will be completed with the enumeration of the Monocotyledons in the remaining 

Part of this volume, which is now in course of preparation. 

The descriptions of the plants are in English and as far as possible confined to 
the Keys. Brief notes are given on their general distribution, and the nature of 
the country where they occur. A welcome feature of the work is the excellent 
line drawings with which the Flora is profusely illustrated. T. Fea 


L’HABITAT RURAL EN EGYPTE. By J. Lozacu and G. Hue. Cairo: 
Société Royale de Géographie d’ Egypte (London: Quaritch) 1930. 11 7 inches; 
xxiv +218 pages; illustrations and maps. 18s 

This work owes its rich collection of photographs and maps to the generosity of 

the Royal Geographical Society of Egypt. It has been prepared by two pupils of 

Professor Demangeon, and both pupils and teacher are to be congratulated on 

the result ; while it is also meet that we should take note of inspiration of the late 

Professor Brunhes, to which M. Hug, especially, makes frequent reference. The 

authors are concerned both with the types of houses and with the types of agglo- 

merations of houses, and it may be said that they maintain a very fair attitude in 
discussing environmental influences as contrasted with influences of spreads of 
culture. The numerous contrasts in houses and groupings between middle 

Egypt (above Cairo and up to Qena) and Upper Egypt (Qena to Aswan) might at 

first sight seem related to the occurrence of a colder season in the former, but 

M. Hug is at pains to show that the more close-set house found chiefly in the 

former has in all probability evolved through operation of economic factors from 

the less concentrated. house found in many parts of the latter. Again, the stone 
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house near the desert border with its cliffs, and the mud house near the river, 
seem more clearly influences of geographical environment than in some respects 
they actually are, for, whenever prosperity is sufficient, the village even far from 
the cliff seeks either stone or fired brick for the bases of the houses, to guard the 
sun-dried bricks of its wall from the moisture that rises from the soil by capillarity 
and disintegrates them. 

In regions of old basin-irrigation the village is a large and often disorderly 
agglomerate with the houses heaped on a minimum of space above the flood- 
level, and the level of the site-land is soon raised, for the houses fall into decay 
very quickly and are as quickly replaced by building over the débris. Other 
factors of close concentration are the former need for defence, the need to 
economize the cultivable land, and the fact that the work on the land is seasonal. 
The large concentrated village is losing its dominance. In the Delta, in those 
regions that have recently been reclaimed, hamlets either founded by proprietors 
for their labourers or created by settlers have become numerous; and in Middle 
and Upper Egypt many a large village has budded forth hamlets around it. The 
hamlet that buds from village life is called an ‘Ezba. The ‘Ezba in the Delta is 
said by M. Lozach to be losing its distinctive house-types and to be becoming 
more like the older villages in this respect. He hopes however that some of the 
improvements in the house started in the ‘Ezba may survive. 

The Nag‘, which is sometimes a temporary settlement of the Badawi on the 
desert edge near the cliffs that bound the Nile, is often on a hill-top. Some of 
these have become permanent, and some have arisen on the raised banks of the 
Nile. They are of the general nature of hamlets. There are few, if any, cases of 
isolated peasant houses in Egypt. The authors discuss the cupola sometimes 
seen, especially in Upper Egypt, and are of the opinion that it represents a 
Sudanese cultural influence that is disappearing. It is retained for the more 
important tombs. Without having any alternative theory to propound, the 
reviewer has some difficulty in accepting this view as adequate. M. Hug gives an 
interesting account of the elaborate dovecotes, sometimes with tens of thousands 
of pigeons, which are such a feature of the village in many parts of Egypt. They 
were long ago a matter of privilege in Western Europe as references to ‘‘Droit-de- 
Colombier” inform us. The authors expect that the hamlet type of habitat with 
villages here and there will become more and more the general rule in Egypt if 
security is maintained. The style of the book is a little too pedagogical and its 
apparent derivation from that of the books of the late M. Demolins is an interest- 
ing point. 
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JACQUES CARTIER ET LA DECOUVERTE DE LA NOUVELLE- 
France. By CHARLES DE LA ROoNcIERE. Paris: Librairie Plon 1931. 8X5 
inches ; 244 pages; illustrations and map. 15 fr. 

The ideal author of a work of popular history is one who knows the subject from 

a first-hand study of the sources and has also the gift of lively writing. M. de la 

Ronciére satisfies the ideal. His knowledge is attested by numerous learned 

works, of which, to mention one, his ‘Histoire de la marine francaise’ should be 

more widely read in England than it is; and in this little volume he shows that 
he has the art of the sane biographer. It is the more stimulating by contrast 
with the many sad travesties that have recently appeared. M. de la Ronciére 
knows his period through and through, and so he is able to show us a real man 
engaged in intelligible work. His explorer does not drift; he lays a course and 
sails it. His story moves briskly from fact to fact, enriched by deft touches 
which fill in the gorgeous background of the maritime world as seen by the 
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pioneers of the renaissance. On the banks of the St. Lawrence Cartier met an 
Indian chief who, at sight of the calvaire which the French were setting up, 
made spontaneously the sign of the cross with two fingers in orthodox fashion, 
The French wondered who had taught him; the modern reader is invited to 
reflect on the Christian Norsemen who followed, perhaps during centuries, in 
the track of Leif Eriksson. This is only an instance of the charm of knowledge 
lightly displayed throughout an excellent book, which is well worth adoption 
as a reader in senior French classes in English schools. J. A. W. 


A COLLECTION OF DOCUMENTS RELATING TO JACQUES 
Cartier and the Sieur de Roberval. By H. P. Biccar. Ottawa: the Public 
Archives of Canada 1930. 10 X6 inches; xxxviii+578 pages 

By the preparation of this magnificent collection of 293 documents Dr. Biggar 

has once more placed students of maritime history in his debt. It is by such 

labours which, fortunately, are being emulated by others, and notably by Miss 

I. A. Wright of Seville, that the way is being cleared for a true synthesis of 

European expansion in its earliest and most attractive phase. That story has 

been written hitherto from an inadequate knowledge of the facts, a reproach 

which may be excused by the difficulty and expense of obtaining access to the 
scattered materials. The excuse is in process of being removed by the publica- 
tion of such volumes as that now under review. 

The majority of the early voyages of exploration, although promoted in the 
interests of national governments, were international efforts. The crews were 
often cosmopolitan, and there were few enterprises to which some of the con- 
tributors, whether of knowledge, capital, or leadership, were not foreigners to 
the flag under which the vessels sailed. Cartier’s voyages were in these respects 
exceptional, for they seem to have been wholly French in inspiration and execu- 
tion. Nevertheless they had an international bearing, as these documents 
sufficiently prove. They show us Charles V appealing in 1540 to the papal 
partition of 1493 as a bar to French enterprise in North America, and giving 
orders that all French intruders in the Indies are to be put to death. The 
Cardinal of Toledo,’ whilst acknowledging the validity of the partition, urges that 
it will be inconvenient to press it, since the French will certainly not submit; 
and Francis I makes his famous jest about the will of Adam, and states quite 
clearly the doctrine of effective occupation, which Henry VII had stated a 
generation earlier. These are among the most interesting points in the collec- 
tion, for there has been a tendency to minimize the importance of the donation 
of 1493, which is here shown to have been a living instrument in contemporary 
diplomacy. But there is much else: the details of Cartier’s and Roberval’s 
fleets and itineraries, the commissions and letters patent to the leaders, the 
available facts of Cartier’s whole career, and a nurhber of allusions which throw 
light upon the geographical science of the period. According to his custom, Dr. 
Biggar gives the texts of the documents in the original languages, with English 
translations of all except the French pieces. His introduction is a concise out- 
line, and he leaves it to the evidence itself to elaborate the story. To extract 
full value from the documents the student will therefore have to do some close 
reading, which will undoubtedly be good for him. The index is excellent, and 
the reviewer’s one unsatisfied wish is that the editor had included in the 
volume some examples of the contemporary maps which he knows and can 
elucidate so well. 

Dr. Biggar and the Department which he serves are to be congratulated upon 
a monument of sound, unselfish scholarship whose reward will be the thanks 
of students and the extension of knowledge. J. A. W. 
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LITTLE AMERICA. Aerial Exploration in the Antarctic and the Flight to the 
South Pole. By R. E. Byrp. London: G. P, Putnam’s Sons 1931. 10 X 6 inches; 
xvi-+422 pages; illustrations and maps. 215 

The American expedition to the Antarctic was in so many respects a new 
departure that the official narrative has been awaited with some eagerness by 
those interested in polar affairs, The leader’s story is a calm and dispassionate 
account of the expedition quite after the style of all that is best in polar literature, 
and it is a pleasure to read the whole truth about many things which had come to 
us previously in a distorted form via the press. Not least of these distortions was 
the impression given by headlines such as “‘Million Dollar Expedition” that the 
leader was free from that bugbear of explorers, anxiety about financial matters, 
whereas it appears that Byrd was no different from others before him in being 
hampered at every turn by consideration of ways and means, 

The book follows the familiar plan of being a chronological account of the 
events of the expedition written up from the author’s journal with occasional 
long and illuminating extracts from it, which incidentally reflect the unassuming 
character and the philosophic cast of mind of the author. At the end is a very 
important chapter on the long sledge journey by the second in command, Dr. 
Laurence Gould. So clear and so candid are the descriptions of the chief 
anxieties and difficulties of the expedition that we gain an unusual insight into 
the workings of a large modern expedition, and the inferences to be drawn are of 
considerable importance to future exploration. It may therefore be of interest if 
we briefly set out the results achieved and the means necessary to attain them. 

The size and cost of the expedition was very great, even compared to the largest 
of those which have gone before. Some idea of its magnitude may be gained from 
the following facts. The total personnel employed was over eighty, and of these 
forty-two comprised the landing party. One hundred dogs and a Ford snow- 
mobile were landed for sledging transport and three aeroplanes with equipment 
for the aerial work, To maintain this party it was necessary to land over 600 tons 
of stores, and the sledging, by dog team, of these supplies from ship to station 
covered the extraordinary total of 12,000 miles. The relief of the leader on the 
accomplishment of the landing operations is shown when he writes—“‘to realize, 
as I did then, that this trying and undeniably difficult piece of work had been 
accomplished by greenhorns for the most part, was to bring real satisfaction.” 

The headquarters which rapidly rose on the Barrier, to be covered over again 
by snow in a few weeks, consisted of two large huts and some dozen other 
erections or excavations, the whole being dominated by three 60-foot wireless 
masts. The mechanical ability shown in these installations is left to be inferred, 
but it must have been of a high order, especially since a large section of supplies 
was missing through the inability of the second ship to make two journeys from 
New Zealand. As far as accommodation is concerned the base was luxurious, but 
it was won by hard work, and in other respects the term cannot be applied to the 
expedition, The fare was simple and the entertainments and leisure no more 
catered for than is usual, a remark which is prompted by unfair insinuations 
which have appeared in the press. 

The engineers and mechanics of the expedition at once proved their ability by 
having the aeroplanes ready for flights and by obtaining communication with 
New York as soon as the aerial masts were up. No praise can be too great for the 
achievements in radio communication, and this in a measure applies also to the 
work of the aeroplane mechanics, there being no breakdowns in the engines from 
first to last. Given this mechanical perfection and a large party of very willing 
workers we can now see what could be done. 
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The major flights were eight in number, a depot-laying flight to 85° S., the 
journey to the Pole and back, a long flight to the north-east to Marie Byrd Land, 
and five shorter ones to the immediate east and west of the base. The planes 
landed on an unreconnoitred surface five times without accident. This was 
indeed an achievement from the airman’s point of view, the one unfortunate 
omission being a long flight to the south-east to settle the problem of land con- 
nection between King Edward Land and Carmen Land. 

Nevertheless, in spite of the greatest admiration for the daring and the skill of 
the pilots one must confess that the same journeys with the exception of the one 
to the Pole could have been done equally well over the surface, with the forty-two 
men and one hundred dogs available. The actual sledge journey by Gould used 
six men and fifty-four dogs, and the journey to Marie Byrd Land could have been 
made with the remainder of the dogs and, say, four men, while the minor journeys 
could have been undertaken by man-hauling parties using, say, another twenty 
men, leaving plenty to carry on the work at the base. 

The only superiority which the aeroplane could claim besides its speed would 
then appear to be its independence of crevasses and its photographic survey, the 
latter being replaced on the other hand by a much more intensive survey of a 
narrower band of country. This is not a criticism of the expedition, but an 
analysis of its results to show that as yet the aeroplane cannot claim to have done 
better than surface travel for equal expenditure in money and personnel. It will 
do so in the future of course, for as soon as planes can be landed with certainty on 
a snow surface their range can be immeasurably increased by a system of fuel 
depots. When that era comes a system of combined air and surface travel will 
indeed conquer the Antarctic, but the pioneer expedition of Byrd has shown 
that it is not yet possible. 

Dr. Gould’s journey over the Barrier to the Queen Maud Range was an 
excellent piece of work, and his final report on the topography and geology should 
be very valuable. The geographical results are of considerable interest. The 
continental character of the land to the east of the Barrier has been confirmed and 
the direction of the coast-line taken far beyond Scott’s farthest in the Discovery 
in 1901. McKinley’s photographs of this area when worked up should settle 
some very pretty problems as to the nature of the ice in this area, which is quite 
different from that elsewhere in the Ross Sea. The shifting of Carmen Land 
from the position plotted by Amundsen does something to remove a geomorpho- 
logical anomaly, but if the Queen Maud Range does in fact continue as far south 
as plotted in the map in the book it is not removed altogether. The nature of the 
eastern boundary of the Ross Barrier is still unsettled. There are one or two 
minor mistakes in the book of little consequence, the only one worthy of mention 
being on p. 45, where Ferrar is said to have been the third member of the party 
in Scott’s first Southern Journey, whereas it should be Shackleton. The illus- 
trations in the book are apt, but except for those taken from the air they do not 
call for comment. The few aerial photographs included show that for amount of 
detail and close definition they rank very high, and provided that the navigation 
of the plane was closely checked they should furnish good material for the pro- 
duction of the maps in the near future. 


PHYSICAL AND BIOLOGICAL GEOGRAPHY 
DESERTS AND THE BIRTH OF CIVILIZATIONS. By A. J. McINERNY. 
Paris: H. Clarke 1931. 6 <4 inches; 46 pages; diagram 
Mr. MclInerny’s short essay is based upon the position of the great desert belt 
of North Africa and South-West Asia with respect to Europe—the “habitat” 
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of the white man. The favoured conditions of that continent he believes to be 
due to the desert “creating an atmosphere propitious to the development of the 
white man,” for, if Europe lay to the north, not of a desert, but of an ocean, it 
would have an unhealthy “‘jungle”’ climate similar to that of South-East Asia. 
Granting, in passing, the preponderating réle which Mr. MclInerny assigns to 
environment, especially climatic, surely the climate of Europe is the compound 
of many influences of which the winds from North Africa are but one. It is 
wrong to refer to the desert as a source of heat, and Mr. McInerny’s description 
of the atmospheric circulation appears to be over-simplified. So far from 
enunciating a new theory, it may be suggested that he is only re-stating the 
arguments for ‘‘geographical determinism”’ with misplaced emphasis upon a 
minor consideration. During the summer, the Mediterranean region may be 
considered climatically part of the Sahara—but is it not precisely because in the 
winter it is freed from that régime that it has become the “habitat” of advanced 
races? Into the vexed question of the original home of the Aryan race the 
reviewer is not equipped to follow Mr. MclInerny. G. B.C, 


VOLCANOES. By G. W.'Tyrre.i. (The Home University Library.) London: 
Thornton Butterworth 1931. 6X4 inches; 252 pages; illustrations and maps. 
2s 6d 

There is no modern work in English that deals with the main aspects of Volcan- 

ology, so that this little book, since it provides a complete summary of the chief 

branches of the subject, is very welcome. It cannot of course take its place along- 
side the great foreign treatises of Sapper, v. Wolff, and Mercalli, but it might well 
be the foundations of a work that could. 

In the introductory chapter there are a few remarks on the history of volcan- 
ology, some tantalizing statements on volcanoes as a source of power, and an 
indication of the general nature of volcanic activity. This is followed by an 
account of the products of vulcanism and of the topographical forms to which 
they give rise. Next the course of an eruption is traced from the premonitory 
symptoms through the acme to decay and final extinction. To illustrate these 
general statements the author gives a more detailed account of certain typical 
volcanic regions—the shield volcanoes of Hawaii and Iceland, the strato- 
volcanoes of Etna and Vesuvius, and the dying volcanoes of Alaska and the 
Western United States. In these chapters the geographer will find abundant 
material illustrating the effects of volcanic activity upon the development of 
topographic forms. 

In the succeeding account of ancient volcanoes the various geological forms 
assumed by igneous material at different levels in the Earth’s crust are examined. 
A brief discussion of the vexed question of fissure eruption is also given here. 
The book ends with an account of the distribution of volcanoes and their relation 
to the more recent surface history of the Earth. For those readers who are 
interested in speculations, there is a good summary of the most recent views on 
the origin of the igneous rocks and the structure and composition of the Earth’s 
crust. There is an adequate bibliography and a short index. Some of the text 
figures are not worthy of the rest of the book. <M 


THE JAPANESE EARTHQUAKE OF 1923. By CHar.es Davison. London: 
Thomas Murby & Co. 1931. 9 x 6 inches; xii+ 128 pages; illustrations and maps. 
7s 6d 

The recent disasters in Nicaragua and New Zealand have given the study of 

earthquakes a topical interest in our more stable country. In the book before us, 

Dr. Davison summarizes the phenomena of the great ‘Tokyo or Kwanto earth- 

quake of 1923. This disaster has been studied in great detail by many able 
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Japanese investigators. Their results however appear in journals not always 
easily accessible, so that the author and his publishers are to be congratulated on 
the production of this summary. 

The first part of the book treats of the earthquake as an event in Japanese 
history. The course of the disaster in Tokyo, Yokohama, and the Sagami Bay 
region is graphically described. We learn that about 100,000 people were killed, 
a like number injured, and over 40,000 missing, that half a million houses were 
ruined, and that the damage to property amounted to about 550 million pounds. 
The account of the rebuilding of Tokyo and of the behaviour of the people during 
and after the catastrophe is a tribute to the Japanese nation. An interesting minor 
point dealt with is the insurance problem with regard to earthquake damage—a 
point that may arise in this country in connection with the recent slip in the 
Manchester district, and the still more recent North Sea earthquake of 7 June 
1931. 

In the second part of the volume the earthquake is considered as a geological 
event, the method of presentation following that used in the author’s ‘Manual of 
Seismology.’ The seismic history of the district and the analysis of the earthquake 
records are given. Most important is the account of the dislocations of the crust, 
especially those of the sea-floor in Sagami Bay, the epicentral region of the shock. 
Here the detailed resurvey by the Imperial Japanese Navy showed that the sea- 
bed had in places undergone depression or elevation amounting to hundreds of 
feet ; an elevation of 755 feet was recorded at one locality, and at another, less than 
3 miles distant, a depression of 1312 feet. The total area of subsidence is estimated 
at 270 square miles, and volume of subsidence at 12 cubic miles, the corresponding 
figures for elevation being 90 square miles and 5 cubic miles. The differential 
movements causing the earthquake are shown to be due to the deepening of a 
submarine trench, bounded by fractures and continuing a rift-valley from the 
land. At the same time, the shelves at the sides of the trench were uplifted hun- 
dreds of feet and tilted in opposite directions. It is this detailed investigation of 
the crustal movements which makes the study of the Kwanto earthquake so 
important in seismology. From the records of the earthquakes that have 
originated in the Kwanto region it is predicted that the district has now entered 
upon a long period of repose. May the prediction prove true! H. H.R. 


THE ICE LICHENS. By Captain E. S. Gernet. Tokyo 1930. 7 x5 inches; 
120 pages. 3 yen 

This small book is published in Russian at Tokyo with a Japanese imprint: a list 
of chapter headings and a brief summary of the argument are in English, but with 
this it is still difficult to follow Captain Gernet. He considers that the present 
climate of the world is in a dangerously unstable equilibrium, and that we must 
take active steps to direct it towards the genial climate of the Miocene, or it may 
turn instead towards an ice-age by a creep of what he calls the “‘ice-lichens” whose 
centre of propagation seems to be the Greenland ice-cap. The titles of the last 
three chapters are : The coming terror; Destroying of Greenland’s ice-crust; and 
Happy start—To the Artmiocene. The second he says ‘“‘can and must be done,” 
but the summary does not suggest how. 


CARTOGRAPHY 


THE FOURCADE STEREO-GONIOMETER. By Captain M. Horne. 

London: H.M. Stationery Office 1931. 10 X 6 inches; 159 pages; illustrations. 38 
This is No.7 of the Professional Papers of the Air Survey Committee: its appeat- 
ance is important to those interested in the progress of photographic methods of 
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survey within the Empire. No. 7 is moreover the conclusion of a logical sequence 
sustained by the last four papers to be published. It is a practical manual, well 
put together, but nevertheless demanding close attention to discover the delibe- 
rate undercurrent of implications. The reader is orientated by an excellent Intro- 
duction by Colonel Macleod, present Chairman of the Air Survey Committee: 

“The last four professional papers of the Air Survey Committee have dealt in 
some detail with methods of rapid mapping from air photographs on the medium 
topographic scales likely to be most required in war. They do not deal specifically 
with the larger scales which may occasionally be wanted in war, and which seem 
likely to constitute in future one of the principal applications of air photography 
in peace. ‘The methods so far described suffer moreover from two limitations, 
even on topographic scales, which it is desired to overcome—they require a 
fairly dense ground control of spot heights for contouring and they cannot be 
applied to the survey of hilly country, unless accuracy be sacrificed, without 
certain mathematical complications.” 

That is indeed a complete criticism of the ‘‘Arundel” method and its extensions 
(see ‘Professional Papers’ 3 and 6). But at present the method is not to be aban- 
doned in essentials: instead, the Stereo-Goniometer replaces the necessity for 
some of the controlled heights and computations. It will be noticed that there has 
been a shift of the outlook towards the use of air survey as a normal peace-time 
method of map-making on scales suited to civilized territories. Had the survey 
of Great Britain needed complete revision, the whole position would probably 
be further advanced and in particular our knowledge of the economics of the 
question more complete. That some of the machines in commercial use on the 
Continent are very expensive does not of itself condemn the expenditure as 
uneconomic. But the mere fact that the Fourcade machine is built, and that 
another is on the way, is a retirement from the original position that described 
such machines as ‘‘expensive and cumbersone”’ (‘P. P.’ No. 3, Introduction). 
The second model and its plotting mechanism will probably take up as much 
space as the Wild-Autograph. 

A description of the instrumental principles, without any account of the 
mechanism, appeared in the G.¥. (vol. 75, no. 2, February 1930) under Captain 
Hotine’s name. It will be recalled that, as with all the other stereographic 
instruments in which air pairs can be used, the relative positions of the lines of 
sight of the two telescopes through which the observer looks are the criterion 
of observation. The telescope axes point, each individually, to the corresponding 
images formed on a photographic plate of a single space point, photographed at 
each end of an air-base. The lines of sight pass through objectives equivalent to 
the camera objective and therefore reproduce the conditions at exposure if the 
plates are properly orientated. The telescopes are focussed at infinity (necessarily 
if observation is through the objective) and a mark in the axial line of each 
telescope will appear to lie on the corresponding point of the space model seen 
by the observer, provided that each telescope is truly directed to the image con- 
cerned. The actual relative position that the rays emergent from the cameras 
can take up is, of course, restricted. But in the Fourcade instrument the restric- 
tion is exceedingly simple: the cameras lie at the end of a rod which, in fact, 
Tepresents the scale model of the base between the photo-stations. Now any pair 
of rays from a point in space that can set up an image on the camera plates lies 
in the plane containing the base; if then the emergent rays intersect anywhere in 
the plane containing the base, the ‘“‘Kern-Ebene” of Guido Hauck, they corre- 
spond with an existent or non-existent, but always real, point in the space-model 
seen by the observer. That is to say, the “floating-mark” may appear to hang in 
space between the observer and the plastik, or may stand above or below a par- 
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ticular observed point according to the momentary position of the telescopes, 
always assuming the position of the cameras to reproduce the conditions at 
exposure. The eye refuses to imagine the mark more than a very short distance 
below the ground of the plastik, and if it is attempted to pass the mark througha 
well-defined plastik, either mark or image breaks up. 

If however the plates are falsely set in the cameras, or the cameras erroneously 
orientated to one another, it will always be impossible to see any plastik, or im- 
possible to bring the mark on to any point seen in the plastik, or impossible to 
fuse the mark without parallax in the plate corners, according to the degree of 
error of the mutual orientation. By methodical observation and subsequent 
manipulation of the instrumental adjustments, the plates may be mutually 
orientated and a beginning made towards discovering the twelve unknown con- 
ditions of the exposure of two plates in the space of a coordinate system with a 
fixed origin. In the Fourcade instrument the plates can be rotated with respect 
to the camera axis, the cameras inclined to the base-line, and the cameras mutually 
rotated about the base: these are five degrees of freedom and the solution of this 
stage of the work gives five of the unknowns and demands five recognizable corre- 
sponding images in the plates. The whole business takes only a few minutes, the 
actual time depending on the form of the land. Thus vertical photographs of flat 
country and obliques of mountainous are quickly orientated. The counterparts 
are slightly more difficult. It isin the extraction of the elements of orientation 
that the importance of the Fourcade Goniometer at present lies. 

In the construction of an instrument it is evident that the telescopes themselves 
cannot move into the positions of the emergent rays. The principal problem in 
photogrammetric design is, in fact, how to devise a system of prisms, mirrors, 
lenses or mechanical motion to direct the rays to fixed telescopes and at the same 
time to indicate the point of intersection of the rays. In the Fourcade instrument 
a mirror stands in front of each camera lens: these mirrors rotate on axes at right- 
angles to the base; a system of prisms leads the emergent ray after reflection at 
the mirror into the telescopes. That is to say, the emergent rays are in the plane 
of the base. By rotating the cameras (whose relative rotations about the base are 
already fixed) bodily about the base, all the planes containing the base may be 
investigated. Differential rotation of the mirrors will alter the distance of the 
imaginary point of intersection of the rays. Sympathetic rotation and translation 
gives movement in the direction of the base. 

Everything goes well when the mirror positions are read off as angles and the 
position of observed space points computed. But for automatic plotting it is 
difficult to avoid the use of a pair of guide rods, whose positions correspond 
with the direction of the observing rays at the given instant. In fact, such rods 
appear in the Model I. The principles of reflection make it necessary to rotate the 
rod twice as fast as the mirror. If the floating-marks are in the telescopes, this 
multiplication must be accurate. Itis in the difficulty of making an absolute 2:1 
ratio through a driving band and pulley, or some such device, that we may find 
the reason for the use of the Model so far without plotting mechanism. It is 
stated that the second Model is being prepared, in which provision is made for 
an automatic plotting mechanism, but that at present “‘it is not desired to divulge 
details.’’ We shall be interested to see how the difficulty is overcome. 

It must reluctantly be said that the description of the mechanism is not.at all 
clear. It was not until a short account in a newly published German book 
(v. Gruber, ‘Ferienkurs in Photogrammetrie,’ Stuttgart 1930, p. 269) had been 
discovered that the essentials were understood. Here also was found the refer- 
ence to Mr. Fourcade’s English patent, No. 276,795, which describes the instru- 
ment. In the book under review one is referred to Mr. Fourcade’s papers in the 
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Proceedings of the Royal Society of South Africa, which journal is unfortunately 
not generally accessible. 

It is important to realize that the instrument is used at present not as a Stereo- 
Plotter, but as a Stereo-Goniometer. The angles are extracted from the instru- 
ment, even when a point is observed ; the surveyor is then thrown into a body of 
computation. And it was the impatience of the Lieut. v. Orel, overburdened by 
the arithmetic of the Pulfrich Comparator, which led to the v. Orel-Zeiss Stereo- 
Autograph. The further fact that the rotation of the space-model has to be 
referred to the base-line somewhat complicates the operation of relating the 
space model to the ground-plan. In connection with this, Captain Hotine claims 
advantages for the Fourcade instrument over continental models, urging that 
with the continental autographs the mutual orientation is ‘‘unsystematic and 
unduly prolonged,”’ and repeating that the rotation about any other axis than the 
base-line throws out the mutual orientation. Itis however time that this fallacious 
notion was abandoned. If the setting and rotation were not quick and systematic, 
two or three private firms working in Germany and Switzerland would be bank- 
rupt in a month. 

The central chapters of the book describe the reduction of strips respectively 
on Three-, Two-, and Single-point control. To be able to traverse between 
known points with a strip of air photographs is probably the decisive factor 
upon which any general use of air survey in the Empire would depend. In 
most European countries there is already existent a dense third or fourth order 
triangulation, and the problems of survey are consequently artificially con- 
ditioned. ‘The work of Hotine has however from the first Arundel experiments 
onwards, been towards the possibilities of working with a minimum of control. 

At the end of the volume is a Glossary of the technical terms used in the 
literature in English: such a Glossary is very necessary where words like Declina- 
tion, Position Angle, etc., give very little indication of their meaning. At random, 
confused by a reference to a photograph tilted 25° from the vertical as oblique, 
we searched for a definition for “‘oblique”’ and found none. 

Metres are used in the computations: perhaps if some of the junior officers 
who carried out the calculations were questioned they might show an enthusiasm 
for the so-called “‘new”’ division of the circle into 400 degrees of 100 minutes 
containing 100 seconds, long ago adopted by the French Service Géographique, 
and practically universally employed on the continent in photogrammetric work 

M. A. S. 
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THE PORTRAIT OF PETER PETT AND THE SOVEREIGN OF THE 
SEAS. By Grorrrey CALLENDER. Newport, I. of W.: Yelf Brothers 1930. 
14 X11 inches; 52 pages; illustrations 

In this monograph Professor Geoffrey Callender describes, with a wealth of 

elaboration, the interesting picture which Sir James Caird has recently presented 

tothe nation. All those who are interested in the British Navy have much reason 
to be grateful to Sir James Caird for the most valuable services which he has 
rendered in assisting to preserve Nelson’s flagship, the Victory, in the acquisition 
of the Macpherson Collection of marine prints and paintings, and in the purchase 
of the very fine collection of ship-models which belonged to the Training Ship 

Mercury; and it is most satisfactory to note that the trustees of the new National 

Maritime Museum, soon to be established at Greenwich, may still rely on his 

powerful help. 

Professor Callender is to be congratulated on having called attention to the 
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importance of the picture, long in the collection of the Earl of Yarborough, and 
on recognizing that this painting is the original from which the “‘Portrait of Peter 
Pett,” in the collection of the National Portrait Gallery, must have been copied. 
On the left-hand side of this painting is depicted the stern of King Charles ]’s 
great ship, the Sovereign of the Seas, designed by Phineas Pett, the most famous 
shipwright of his time, and built in 1637, under his supervision, by his son Peter. 
No other stern view of this celebrated ship has come down to us, and conse- 
quently the original picture, even more than the copy in the National Portrait 
Gallery, is of great historic interest. 

In this handsomely illustrated monograph Professor Callender gives a most 
graphic account of the family of the Petts—England’s best-known shipwrights 
of the seventeenth century—and of the Commissioners of the Navy in the years 
which followed the Restoration. Amongst the latter Samuel Pepys, the diarist, 
occupied a place already prominent by reason of his energy, although then 
serving only in the subordinate position of Clerk of the Acts of the Navy. Owing 
to the author’s conviction that the Van de Veldes, father and son, the Dutch 
artists who served as marine painters to King Charles II, were responsible for 
this picture, the monograph contains much interesting matter with reference to 
their history and their activities. It is to these excellent and painstaking artists, 
almost as much as to Samuel Pepys himself and to the library which he collected, 
that we owe our very detailed knowledge of the ships of the post-Restoration 
period. Whether the picture is actually the work of the Van de Veldes is a question 
which depends largely on technical details of nautical archaeology; but at any 
rate Professor Callender has set out his theories in so attractive a fashion that his 
book cannot fail to excite the interest of all those to whom our naval history under 
the Stuarts appeals, and also to bring before the British public the importance of 
the work which lies before the National Maritime Museum. G. S.L. C. 


SOCIAL AND ECONOMIC GEOGRAPHY. By L. BReETTLE, M.a., B.LITT. 
London: Pitman & Sons 1931. 9 X 6 inches; xviii+460 pages; illustrations and 
maps. 10s 6d 

It is abundantly clear that Regional Geography has not even yet thoroughly 

taken root in the English Universities, and until it has done so, and higher Geo- 

graphy teaching has become an ordered discipline, such books as the one under 
review will be produced in sufficient numbers and hailed with sufficient enthu- 
siasm to imperil the claims of Geography to rank with the Sciences. Mr. 

Brettle acquired his geographical outlook at Oxford and acknowledges his 

debt to the standard text-books there in use. One hundred and eighty-two 

illustrations (many excellent) and a vast number of miscellaneous facts are the 
outcome of his personal diligence. Superficially the book is attractive, funda- 
mentally it is bad. 

Now Geography in this country owes a great debt to Oxford. The concept of 
the Natural Region, as formulated by the late Professor Herbertson, represented 
a considerable step forward, and it was Herbertson’s hope that his first rough 
sketch of a classification of Regions would be developed by his pupils into a 
scientifically based system. He laid great stress also on the relationship, which 
he conceived as causal, between Man and his environment, and popularized this 
aspect of Geography by means of a little school book, ‘Man and his Work,’ 
which had an almost world-wide circulation. Herbertson’s inspiration, as he 
was the first to admit, came from German and French masters, and on the con- 
tinent the last quarter of a century has seen the direction of research towards the 
solution of both problems: the individualization and classification of geographical 
units, and the treatment of Man as a geographical phenomenon. In each direc- 
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tion very substantial advance has been made, but this advance Mr. Brettle has 
ignored, and seizing on Herbertson’s teaching in its very crudest form he has 
made it the basis of his book, which purports to show the “‘influence of environ- 
ment” upon man in each of the Natural Regions in succession. 

It is clear from the outset (pp. 6, 7) that the author has not understood the 
first principles of regional classification, which, he declares, “‘is based upon the 
normal average or mean climatic statistics, whereas it is the actual climatic con- 
ditions which markedly affect vegetation, animal life, and man’s activities.”” It is 
not surprising therefore that the actual classification adopted is extremely con- 
fused and contradictory. Thus the region lying north of the Gobi is termed 
“sub-tropical,” as are the plains to the north of the Caucasus Mountains; the 
St. Lawrence Lowlands are grouped with the Canadian Prairies, while the 
Patagonian Desert (p. 143) is marked in the same category as New England and 
Korea. The most sweeping generalizations are made about the “environmental 
influences’ exerted by these strangely selected categories of regions: we learn, 
for instance, that ‘‘the specially invigorating and stimulating climate of the 
marginal areas (of the cool temperate regions) is one of the conditions which has 
helped to make the inhabitants the most energetic, inventive, and progressive 
peoples in the world.” Turning to the map defining these fortunate areas, we 
find that they include British Columbia, New England, New York State, the 
British Isles, France, the Low Countries, the extreme west of Germany, Korea, 
the northern extremity of Japan, New Zealand, Tasmania, and the fiord coasts 
of Chile and Patagonia! It is presumably in harmony with this advantage of 
location that the people of New York State and of the Middle West respectively 
are placed in two different categories as regards civilization, the former being 
“very high”’ in company with Britishers, while the latter are ranked as merely 
“high” with the Swedes and Japanese. People of the Mediterranean lands are 
said to be of “‘medium civilization” (except Italy, adds Mr. Brettle darkly), and 
this is to be associated with the fact that “there are hours of leisure for intercourse, 
exchange of ideas and intellectual development.” California, Cape Colony, and 
South-West Australia however are at a higher level, being peopled by “‘progres- 
sive Teutonic settlers from North Europe.” 

Mr. Brettle’s entire lack of science is very clearly revealed by the errors into 
which he falls concerning climate. The account of the Polar Front theory 
(p. 144) is quite absurd, and Fig. 14 (planetary winds) shows cold Polar air as 
over-riding the south-westerly currents instead of under-running them. On 
p. 197 there is a reference to “‘descending drying air streams” in the Horse 
Latitudes, while on p. 28 it is stated that an “‘average air temperature”’ (the period 
isnot stated) over 80° F. indicates dry heat, while one of 80° F. indicates humid 
heat. An “‘average temperature” of 70° F. is thus described : ““Average afternoon 
temperature as on a bright sunny day in July in England. Too hot for whites to 
thrive.” In dealing with structure, also, the author is at fault, as, for example, in 
the simplified version of Herbertson’s map in Fig. 131, where the nomenclature 
is erroneous and misleading. Then again, a map of the incidence of certain 
diseases, which might be very interesting, becomes a source of misconception 
owing to the lack of any indication of its quantitative basis. Florida, for example, 
is shaded to indicate the prevalence of blackwater fever, yellow fever, and 
malaria, which is difficult to reconcile with the popularity of Palm Beach; 
malaria is shown as especially rampant in the Saharan and Arabian deserts, while 
in Japan beri-beri and dysentery are everywhere present, but malaria is com- 
pletely absent. 

Mr. Brettle’s admirers will no doubt maintain that in view of the immense 
amount of trouble he has taken to collect interesting material, criticism of his 
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method of handling and interpreting it is ungenerous. But the very attractiveness 
of his book to the young student renders it a greater menace. Easy generaliza- 
tions find readier acceptance than exact, and often puzzling, statements of fact, 
and so long as such generalizations are taught unchallenged, so long will English 
geography lack precision and therefore prestige. E. G.R.T. 


SEASONS OF SHIPMENT OF CROPS AND OTHER COMMODITIES 
from the Principal Ports of the World. By Epwin JENKins. Cardiff [1930]. 
10 X 7 inches; lviiit+240 pages. 2 guineas 

The greater part of this work is a tabular statement, arranged under countries, 

of the particulars indicated by the title, with further details of the space 

occupied in cubic feet per ton. Tothis is added further information useful to 
shippers, for example, seasons in relation to weather conditions, and coal and 
oil fuel bunkering ports in the United Kingdom. As a work of reference, it 
should also be valuable to students of economic geography. The main table 
includes 121 ports in the British Isles, the interpretation of a port being wide 
enough to include Tallow. Its apparently arbitrary character is explained by 

the fact that, in most cases, non-seasonal exports have been relegated to a 

separate section. ‘Thus Gloucester is omitted, and the sole entry under Glasgow 

and other ports is “Pitch.”” On the other hand, many items appear under, 
for example, Belfast and Dublin, marked “Throughout the year.”’ It would 
be interesting to know the explanation of the following entry: ‘“‘Art, Works of 

(other than Pictures) Southampton.” G. Bat, 
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TALES OF TRAVEL AND SPORT. By Major P. M. Stewart. London: 

Thornton Butterworth 1930. 9 <6 inches; 319 pages; illustrations. 21s 
Major Stewart must be one of the best travelling companions in the world; such 
enormous gusto and such unfailing enjoyment of every sort of experience are 
qualities seldom met with. Some idea of the scope of his book may be gained 
from the references in the index under “‘author’’: “Author arrested ; in burning 
hotel; in earthquakes; in motor accidents [4 references]; is lost in a blizzard; is 
nearly drowned; meets bears face to face; thrown from horse.” From this 
impressive catalogue of disasters one might infer that he spent the greater part 
of his life in hospital or in prison; yet he found time for more than one journey 
round the world, and numerous other exploits, including a voyage round South 
America and a motor tour through Europe in the days when motoring was still 
an adventure. In these pages we are enabled to recapture the full flavour of those 
enchanted days of steam cars and solid tyres, burst water-gauges and brakes 
attached by wires. Indeed to refresh our fading memories the author gives a 
delightful illustration of the “Chelmsford” in 1903, immediately followed by 
another entitled ‘““Wreck of the Chelmsford 1906,” a picture which fully justifies 
its title. Some of the dialogue before and after smashes in this part of the book 
is almost worthy of Charles Pooter himself. We may instance Major Stewart's 
reply to a dangerous driver’s cool “Hullo! How did you fall off?” (in itself the 
exact idiom of Mr. Gowing): “I replied angrily from my prone position: “You 
know very well you knocked me off.’ ” 

All too soon we say farewell to the naivetés and knockabout of the Chelmsford 
period, and are conducted on a series of tours all over the globe by the author, 
who shows himself a resourceful and entertaining companion. On our way we 
learn such various and beguiling facts as that “‘ the cathedral in Peru ” is built of 
mud; that the dead in Honolulu are cared for in “Undertaking Parlors”; that 
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Mexican matches strike at both ends. With delightful candour the author 
admits that the motive of his first journey round the world with his wife was that 
they might become less dull and “‘have something to talk about.”’ If all their talk 
isas fresh and amusing as this book they have not failed in their object. pa 

D.C: 8.-T. 


SAILING SHIPS, their History and Development as illustrated by the Collec- 
tion of Ship Models in the Science Museum. By G. S. Larrp CLowEs. 
Part I. Historical Notes. London: H.M. Stationery Office 1930. 9 X6 inches; 
110 pages; illustrations. 3s 

It is just a quarter of a century since the Board of Education issued Sir George 
Holmes’s ‘Ancient and Modern Ships,’ an excellent hand-book long out of 
print, and in the interval only revisions of the catalogue of models and other 
exhibits at South Kensington have appeared. ‘The essay by the present Keeper 
is therefore most welcome, especially in view of the greatly increased size of the 
collection, its adequate display in the new building, and our now much extended 
knowledge both of primitive craft throughout the world and of the development 
of the full-rigged ship of Europe. Mr. Laird Clowes very usefully introduces 
the subject by a sketch of the sources of information on which conceptions of 
the course of evolution of ships and boats and their methods of propulsion may 
be based. In his account of the early ships of the Mediterranean coasts, Ancient 
Egypt naturally demands the most lengthy consideration, for mural and vase 
paintings, sculptures, and models of funerary and other boats survive to 
demonstrate how the Nilotic ships of Queen Hatshepsut's time were the lineal 
descendants of the papyrus-bundle canoes of the Predynastic peoples. It is 
unfortunate that, through the comparatively great paucity of representations, 
the vessels of early Mesopotamia, Crete, the Cyclades, and Phoenicia are 
unknown to us in any detail, a fact to be regretted especially in the case of the 
Phoenicians, the great carriers of Mediterranean trade during 1200-800 B.C., 
whose ships almost certainly fared to our own shores and not improbably some- 
times sailed on to the Scandinavian coasts. For Greece and Rome, whose 
vessels occupy the next chapter, there is much information available; what 
artists have left us is supplemented by classical authors (though no one seems 
to have written a treatise on shipbuilding) and by the inventories of certain 
Athenian dockyards. Nevertheless, we are still in the dark as to details of the 
construction of the hull: Mr. Laird Clowes wisely refrains from following one 
or more recent German authors who have written of Egyptian and Greek ships 
as though the mould-loft plans lay before them, but he summarizes with clear- 
hess and conservative caution our present knowledge of the larger craft of the 
ancient world. 

Passing to more recent times, he commences the nearer ancestry of the 
modern wooden sailing ship by an account of the invaluable record we possess in 
the actual hulls of at least one type dating from before A.D. 1000, the funerarily 
buried “Viking Ships.” These however were all either warships, propelled 
mainly by oars and large enough for raids to the British Isles and France in good 
weather, or else, like the Oseberg Ship, pleasure craft on similar lines. Of ancient 
Scandinavian sea-going vessels proper, the knerrir, in which the early voyages to 
Greenland and North America were made, we have nothing beyond references in 
literature. The succeeding chapters are devoted to the English one-masted ship, 
the introduction of three masts in the fifteenth century, which has very properly 
achapter to itself, the development of the three-master under Queen Elizabeth 
and the Stuart sovereigns; men-of-war and merchantmen of the eighteenth 
century occupy two more chapters. Next comes “The Last Fifty Years of 
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the Sailing Warship,’ which, in Mr. Laird Clowes’s view, end virtually by 
1850, for after that “development of the steam-engine and of the screw-propeller 
had advanced so far that no more sailing ships, without at least what we should 
now call auxiliary engines, were built for naval purposes.”’ With merchantmen 
the case was different, and the final chapter, ‘“The Evolution and the Decline of 
the Clipper Ship,’’ deals with the East and West Indiamen, the development of 
finer lines and improved sail-plan by American builders from the early forties, 
the passing of this production of speedy ocean-going ships to British yards, 
which culminated in the wonderful “‘tea races” and the runs of the wool clippers, 
and finally in the last deep-water sailing vessel which can be called a type, the 
four-masted barque of c. 1880. 

Mr. Laird Clowes has thus adopted as the basis of his work the chrono- 
logical and geographical method, giving a general account of the vessels of a 
country and age as a whole, and mentioning such details of their hull-construction, 
sail-plan, fittings and, in later times, armament. This seems the right course in 
compiling a hand-book for those who visit the Science Museum collection, as 
displayed under his care, with interest and a desire to learn something of the 
evolution of one of the greatest of man’s implements, the sailing ship. In the 
adoption of this method there is necessarily some failure in continuity in respect 
of such important matters as the evolution of steering gear, the introduction of 
a second and third mast,and the development of certain sails ; while the different 
lines of evolution in the Mediterranean and in northern waters and their very 
important influence on each other from the earlier part of the fourteenth century 
must perforce be neglected in a hand-book of limited size. Under these diffi- 
culties it seems to us that Mr. Laird Clowes has omitted very little of importance: 
his work is undoubtedly an excellent basis for any one desiring to study 
nautical archaeology seriously. 

Here and there however we are compelled to part company from his con- 
clusions. He takes (p. 12) ‘‘as an instance of the interaction between nations and 
the passage backwards and forwards of ideas throughout the world”’ the “‘lateen” 
sail, and he appears to conclude that it came to Europe from the Pacific, where 
the earliest European voyagers found it in use in several groups of islands. 
Moreover he writes that this sail “arrived in the Mediterranean in the wake of 
the conquering Arabs.” Now few matters in ship development are more disputed 
than the origin of the lateen. The earliest known European representation of it 
is in MS. grec 510 of c. 880 at Paris, and it is quite uncertain whether Arabian 
craft in the Red Sea had this sail at that time. Again, evidence based on a com- 
parative examination of Pacific native sails indicates that the lateen of the 
Ladrones and other groups evolved among the islands from a form of square 
sail also peculiar to them. Moreover, a quite reasonable though hypothetical 
evolution of a lateen from the Mediterranean square sail has been constructed. 
In view of such large gaps in evidence we cannot agree that the lateen “‘is probably 
the best example”’ of interaction and the passage of ideas. On p. 36 the description 
of the quarter-rudder of Roman merchant ships is written as though sculptures 
and paintings show us adequately how it was slung, and the method is referred 
to as “insecure” and “‘very inconvenient,” but seeing that this dual quarter- 
rudder was in use for about four hundred years round the first century of our era 
it is probable that its attachment was much more secure and efficient than repre- 
sentations in art tell us. And why does Mr. Laird Clowes speak of this quarter- 

rudder having ‘‘a short handle’”’ when he uses the correct term “tiller” in his 
account of both Ancient Egyptian and “Viking” quarter-rudders? As to the 
earliest median or stern-post rudder, we quite agree with him (p. 48) that the 
much-disputed rudder on the Tournai font of c. 1180 in Winchester Cathedral 
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isa quarter-rudder slung very far aft, but we wish that he had assigned to England 
the first representation of the true stern-post rudder slung by gudgeons and 
pintles instead of quoting the Elbing seal assigned to 1242. It is true that the 
matrix of the first ‘Town Seal of Ipswich has vanished, but there is reasonably 
good evidence that it was in use from the granting of a charter by King John in 
September 1200. Then there is the seal of Stralsund, also assigned to 1200, with 
a rudder slung to the stern-post by pintles and gudgeons, just as in the Ipswich 
seal. The statement (p. 60) that cannon “‘are first recorded as having been used 
in an English ship in 1461” neglects the inventories of 1410-12 for the Bernard 
dela Tour and the Marie de la Tour with their entries of ‘“‘canons de fer.’’ There 
is little doubt that the first guns aboard ship were light pieces projecting over the 
sides, but we do not know any conclusive evidence for the assumption that they 
“were first placed on the deck of the after-castle.”” There is too much doubt as 
to what early accounts really mean for any final conclusions regarding the earliest 
disposition of guns afloat. More than passing references to the smaller classes of 
sailing craft are ruled out by limits of space, but we think that it would have been 
helpful to the amateur had Mr. Laird Clowes accompanied his mention of the 
square spritsail (pp. 37 et seq.) by a note that the same name is given to a fore-and- 
aft sail which has existed from the beginning of the fifteenth century and is in use 
wherever European seamen sail small craft, whereas the square spritsail vanished 
from the full-rig sail plan fifty years ago. 

The above are among the few shortcomings of an excellent work, in which 
the varied nature and reproduction of the illustrations deserve much praise, and 
which is indexed clearly and adequately. 


LA MER ROUGE, L’ABYSSINIE ET L’ARABIE DEPUIS L’ANTI- 
quité. By ALBERT Kammerer. Cairo: Société Royale de Géographie d’Egypte 
(London: Quaritch) 1929. Tome I,14 x 11 inches; lxiv +462 pages; illustrations 
and maps. 4 Egyptian pounds 

This work, a further instalment of which is promised in 1932, is a tribute to the 

industry of the author, and brings together, though in an inconveniently monu- 

mental form, a great amount of material of value to scholars. It is designed to be 
encyclopaedic in its scope, but in this respect falls far short of completeness. It 

contains, for example, no reference to Count Landberg’s expedition of 1898-9 

to the southern coast of Arabia, nor to the important work of Dr. Maximilian 

Bittner on material brought home by Dr. Miiller’s Arabian expedition of 1902. 

We miss any reference to authors of first-class importance, such as Hamza of 

Isfahan, Ma‘sudi (ed. B. Meynard); there is no reference to Gabriel Ferrand’s 

‘Relations de Voyages,’ and other authorities such as Néldeke are inadequately 

cited. Various writers in the Encyclopaedia of Islam are given far less weight 

than they merit and the Encyclopaedia itself is nowhere referred to. Persian 
incursions into Arabia at times are scarcely touched on. The Achaemenian 

Empire is not even mentioned in the index. Yet Oman was for centuries under 

Persian control and the Conquest of Yemen in the fifth century A.D. by Nushirwan 

1s one of the most important events of the period. There are also very few refer- 

ences to the leading authorities on the trade between China and the Red Sea, and 
the work of Hadi Hasan on Persian Navigation which has hitherto received far 

less attention at the hands of scholars than it deserves, though published in 1898, 

isnot referred to. Nor can we trace amongst the plates the important map of the 

world according to Qazwini. 
In a word, these two volumes are a mine of information and may be of service 
to scholars, but the author has attempted too much, and the history alike of 

Abyssinia and Arabia from ancient times to the present remains to be written. 
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In the meantime for general utility these two volumes do not compare favourably 
with Messrs. Cary and Warmington’s work, “The Ancient Explorers,’ 1930, 
which is a model of compression as well as of lucid exposition. A. T. W 


THE SPRING JOURNEY. By ALAN Pryce-Jones. London: Cobden-Sander- 
son 1931. 9 X 6 inches; 320 pages; illustrations. 10s 6d 

Mr. Pryce-Jones made a journey—he would hate it to be called a cruise—to 
Egypt, Palestine, Syria, the Greek islands, and Athens; but we are left in no 
doubt that he found that other journey through the tangled patterns of his own 
consciousness the more enthralling. To write a travel book seems a heavenly 
notion to the young author with nothing in particular to say but a beautifully 
acquired manner of saying it. You need invent no plot, expound no argument, 
attempt no objective creation. It is all so simple. You settle back into your deck 
chair or your corner seat; observe scene and fellow-traveller alike with the 
fashionable air of ironic detachment and as much sense of character as you can 
command ; and indulge occasionally in pleasantly allusive conversations sprinkled 
with the words in momentary vogue (“‘bogus,”’ ‘‘regardless,” and the rest) and 
the Christian names so well known in a small circle. It is difficult however to 
believe that your pot pourri is any the richer for the addition of some muddled 
metaphysics and rather childish philosophical speculations; though here Mr. 
Pryce-Jones disarms criticism by remarking: “‘What bores we are when we 
become serious.”’ A large part of his book is concerned with the deeds and sayings 
of a half-imaginary group of globe-trotters arbitrarily named Mrs. Schlumberger, 
Colonel Pollen, Lady Dirigible, Mrs. Wilson, and so on. None of these literary 
descendants of Mr. Nicolson’s Mrs. Codd is one-half so diverting as their ances- 
tress ; this genre of humour might perhaps be left alone for a bit. 

Nevertheless a great deal of this book is exceedingly good. The Introductory 
Chapter and the Interlude at a Circus are both subtle and successful, and show 
what the author might do if he would leave the fatally easy slopes of highly 
coloured comment and attempt the creative heights. Again and again the reader 
is surprised and delighted by the aptness of this phrase, the charm of that cadence. 
There is much sensibility and delicate perception to admire. But vividness is 
too persistently pursued, and we long at last for a prose style of a more thorough- 
bred simplicity. Nihil quod tetigit non ornavit need not always be pure praise. 
Yet here much of the ornamentation is in the best of taste and will repay close 
study, as the guide-books say. Besides, the book is well illustrated and pleasantly 
produced. D. C. 


We regret that the review of Mr. H. St. J. B. Philby’s book on Arabia which 
appeared on page 476 of the May Journal was incorrectly headed. The book 
under review was not ‘Arabia of the Wahhabis’ (published by Constable in 
1928 and reviewed in the Journal, vol. 73, page 271), but ‘Arabia,’ published 
in 1930 by Ernest Benn in the ‘Modern World’ series. 

Mr. H. R. Wagner writes to point out a misapprehension on the part of our 
reviewer of his recent work on ‘Spanish Voyages to the North-West Coast of 
America in the Sixteenth Century’ (May Yournal, page 480). Chapters I to 
VIII were translated by the author, not by Miss Wright, who is only responsible 
for the versions of Ulloa’s and Unamuno’s narratives, credit for which is given 
in the Preface. 
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GEOGRAPHICAL STUDIES IN THE UNITED STATES 


Geographers in the United States are in the enviable position of having within 
their own country, with its wide range of conditions, physical and economic, an 
inexhaustible field of study in the different branches of their subject. This is 
exemplified in the contents of the April number of the Geographical Review. On 
the physical side we find interesting studies of little-known tracts in the arid 
regions of the west, including the first description of a mountain range which, 
strange to say, has not taken its place in any existing map. It lies in the Yuma 
desert of Arizona, the aridity of which, and the entire lack of permanent inhabi- 
tants, have led the ordinary traveller to give it a wide berth, though it is traversed 
by a fork of the famous ‘Camino del Diablo.’ Last year Mr. Eldred Wilson 
did some geologic mapping in behalf of the Arizona Bureau of Mines, and he 
gives a sketch of the general physical features of the district. The mountains are 
dissected fault-blocks of granitic and schistose rocks belonging to the system of 
the Gila Mountains. Bare and rugged slopes, sometimes nearly perpendicular, 
culminate in saw-like crests. They rise out of plains formed of the detritus of the 
mountains which has accumulated to a great depth owing to the inability of the 
scanty streams to carry it away. Another paper deals with the Modoc lava-field 
in Northern California, a tract of sufficient interest to have been set apart as a 
national monument; its geology was investigated in 1927 by Dr. H. A. Powers 
and Mr. M. A. Peacock, the latter of whom now gives the results of their work. 
The Modoc area forms part of the high semi-arid plateau east of the Cascade 
Mountains and belongs to a belt of country subject to great volcanic activity in 
geologically recent times, here evidenced by hundreds of square miles of jagged 
lava with scores of well-preserved cinder cones. With a general elevation of 
4500 feet the plateau is surmounted by mountains and hills rising to a maximum 
of 3500 feet above it, and is trenched by the Pit river to a depth of over 2500 feet 
below. The highlands are of three distinct geological types differing in age, the 
characteristics of which are described by the writer. Permanent waters are few, 
and such lakes as exist have recently shown signs of rapid shrinking: their origin 
and history are briefly discussed. In still another contribution on the western 
arid region Mr. Godfrey Sykes, of the Desert Laboratory at Tucson, describes 
the inauguration in Arizona of a series of rain gauges so designed as to give 
approximately correct readings even if visited only at long intervals. In this way 
amore precise idea of the rainfall conditions over a fairly large area will in time 
be gained. On the economic side the paper of most interest is one by Messrs. 
Langdon White and Edwin J. Foscue on the Iron and Steel Industry of Sparrows 
Point, Maryland, an outpost of Baltimore containing the works of the Bethlehem 
Steel Corporation, claimed as the largest in the world. The organization for the 
supply of raw material and the distribution of the products is of the most up-to- 
date description. The corporation owns a fleet of specially built vessels for trans- 
porting the ore from Cuba and Chile, while coal is brought from Pennsylvania 
and West Virginia, and limestone from Pennsylvania. In spite of the necessity 
of bringing these from a distance, the advantage of being on tide-water and in a 
densely populated industrial region is held to place this district in a favourable 
position as against its competitors inland, both for the domestic and foreign 
markets, Another economic paper of value is that by Mr. L. A. Wolfanger on the 

Economic Geography of the Gray-brownerths of the Eastern United States” 
(to reproduce the somewhat unpleasing spelling of the original). The author is 
aforemost exponent of the comparatively new study of soils, and those in question 
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are minutely discussed according to their chemical and mechanical properties, 
the distribution of each type and its subdivisions being explained by means of 
maps. Ultimately the surface occupied by these earths is divided into a number 
of areas on the basis of the special type of agriculture for which each is suited, 
Lastly, mention may be made of a study of Vicksburg as an illustration of urban 
geography, by Mr. Preston E. James. 


GROUND-ICE IN THE ARCTIC 


The buried masses of permanent ice found in many parts of the Arctic Regions 
have been widely discussed of late years, and many theories have been put 
forward to account for their formation and preservation. These are often con- 
flicting and formed with inadequate knowledge of the whole body of information 
that has gradually accumulated, while even this is far from sufficient to permit a 
solution of all the problems involved. Dr. Gretel Satow has therefore done a 
useful piece of work in bringing together in compact and systematic form all the 
most important observations and discussions of the subject so far available, with 
an analysis and appraisement of the various theories in the field. The memoir is 
published by the German Hydrographical Office at Hamburg, as no. 5 of vol. 49 
of the series Aus dem Archiv der Deutschen Seewarte. A point on which stress is 
laid is the necessary connection between ground-ice (also called fossil-ice) and 
the distribution of permanenily frozen soil, both vertically and horizontally. 
The forms in which the ice occurs are very varied, and the descriptions of 
travellers are not always precise enough to give the desired information as to its 
structure, colour, and so forth. In certain cases the mode of formation has been 
satisfactorily explained, one of the most important being that of the Naledi of 
Siberia (and similar occurrences elsewhere)—masses of ice formed above the beds 
of frozen streams and afterwards buried (see Fournal, vol. 24, p. 224). Another 
mode of formation which has been fairly well substantiated is that in which the 
ice is due to the filling of frost fissures in the tundra by water which afterwards 
freezes. But in many other cases the explanations offered are at best theoretical, 
and these are dealt with in turn under the regions in which the phenomenon 
has been observed—Siberia, Novaya Zemlya, Spitsbergen, Alaska, etc. The 
various theories are then tabulated in nine groups, with the names of the writers 
who have formulated or supported each, and a brief criticism of each is under- 
taken. The view held by many that the granulated structure of the ice is a proof 
that it is derived from a former glaciation is discounted by the presence of such 
structure in cases where another explanation is established, and other theories 
fail to convince through the lack of positive observation to confirm them. Dr. 
Satow herself inclines to the belief that most of the ice in question is due to 
accumulation either in river-beds or in fissures of the surface. But many more 
observations are needed before the problem can be fully solved, and she ends with 
a list of fourteen different points to which the attention of future observers should 
be directed. 


THE SOMA PLANT OF THE RIGVEDA 

The identification of this sacred plant has some geographical interest as it 
involves the localization of the places named in the old Indian literature as its 
habitat, and may also help to throw light on the earlier home of the peoples who 
used it. An attempt in this direction has been made by Sir Aurel Stein, who dis- 
cusses the subject with his usual acumen in Vol. VI, Part 2, 1931, of the Bulletin of 
the School of Oriental Studies, an extract from which has been sent us. The investi- 
gation was suggested by the discovery, in a remote and desolate part of Central 
Asia, of early graves containing packets of broken twigs, evidently placed there 
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as part of a regular funeral practice, and their identification as derived from a 
species of Ephedra; for it turned out that the sacred Homa, still used by the Parsis 
in their ritual, belongs to the same genus. But the bitter and medicinal properties 
of the Ephedra accord ill with the accounts given of the ancient Soma of the Vedic 
hymns (with which the Haoma of the Avesca is certainly identical), the sweet and 
exhilarating qualities of which are insisted on. Both the Rigveda and Avesta 
uniformly state that the famous plant grew on the mountains, and Sir Aurel Stein 
long ago called attention to a passage in the Avesta in which various localities are 
mentioned as the source of supply, most of which can be satisfactorily placed in 
the mountainous north-east portion of the present Afghanistan. During his 
tour through Waziristan and Northern Baluchistan in 1927 he found support 
for the idea that these parts must anciently have been occupied by Vedic tribes, 
as is confirmed by place-names mentioned in the Rigveda. ‘The physical con- 
ditions of this region agree with those attributed to the habitat of the Soma, 
and as the wild rhubarb grows plentifully on the highest portions of the 
ranges, Sir Aurel finds in this the true representative of the ancient sacred plant, 
its colour, succulence, and known use as an article of food all fitting in well 
with what is told of the Soma. The wide distribution of the rhubarb in the 
mountains north of India would make it easily obtainable even when the con- 
quering Aryas had penetrated far into the plains. 


ARCTIC VOYAGE OF THE SEDOY, 1930 

Last year a successful voyage for research in Franz Josef Land and the Arctic 
waters to the east was carried out by a strong party of scientific men on board the 
Russian ice-breaker Sedov, and a summary account of the voyage and its results is 
given by Professor Samoilovich, the geologist of the party, in Petermanns Mitteil- 
ungen, 1931, Heft 3/4. The Professor is already known for previous arctic work, 
notably as leader of the Nobile rescue expedition in the Krassin ice-breaker, for 
research in Novaya Zemlya (Fournal, vol. 75, p. 283), and as one of the leaders 
of the party which established the most northerly geophysical observatory in 
Franz Josef Land in 1929 (see Petermanns Mitteilungen, Heft 5/6, 1930, and 
G.f., vol. 76, p. 91). During the voyage in the Sedov in 1929 it had been hoped 
to push east as far as the land north of Siberia formerly known as Nicholas II 
Land, but now renamed North Land; but an accident to the vessel made this 
impossible. In 1930 it was necessary to take up a new party to relieve the observers 
in Franz Josef Land, and the programme was extended to include a fresh attempt 
to reach North Land in as high a latitude as possible, together with complete 
investigations of the topography, geology, zoology, botany, and hydrobiology of 
the lands and waters to be visited. As in 1929, the leader was Professor O. 
Schmidt. The narrative supplies a running account of the voyage with notes on 
the presence and character of the ice in different areas, and on the geology and 
morphology of the lands. The seven observers on Hooker Island were found in 
good health, and were replaced by the new personnel. While a new building was 
being erected a cruise was carried out among the islands, and depots were laid 
down for the future use of the wintering party. Leigh Smith’s winter quarters 
were visited and the hut found still in good condition after fifty years; also those 
of the Baldwin-Ziegler expedition, a buoy launched by which was afterwards 
found in Novaya Zemlya. An attempt to reach Wilczek Island was frustrated by 
heavy winter ice in the intervening channels. The further voyage led first to 
Russian Harbour in north-west Novaya Zemlya, where arrangements had been 
made for coaling, and thence by a northerly and north-easterly course to a point a 
little south of lat. 80° N. and west of long. 80° E. Here a new island was dis- 
covered, some 30 km. long, which was named Wiese Island, after the oceano- 
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grapher of the party. The ice making it impossible to keep on an easterly course, 
the latitude was reduced to about 77°, the ship passing south of Lonely island 
before sailing north again along the west side of North Land. Several other small 
islands were discovered, on one of which (Kamenev, in about 794° N.) a scientific 
and wireless station was established. Another, near the turning-point in about 
81° N., received the name of O. Schmidt island. The geological work during the 
voyage showed a wide extension of palaeozoic formations which may correspond 
to the Cambrian-Silurian of the Taimir peninsula. Evidence of the old marine 
transgression and of a negative movement of the coasts was everywhere seen, and 
both glaciers and ice-sheets were found to be in retreat. Oceanographical work 
was carried on throughout, a large number of soundings being taken. A 
botanical discovery was that of the polar Willow on Hooker island, while the 
flora of Wiese island proved to resemble that of Franz Josef Land, though 
poorer in species. 


THE CLIMATE OF SWEDEN 


A useful discussion of the Swedish climate is given by Axel Wallén in an 
official paper, No. 279 of the Statens Meteorologisk-Hydrografiska Anstalt, 
copiously illustrated with maps and diagrams. The author treats his subject 
widely, giving in addition to a discussion of the various climatic elements an 
account of the physical geography of Sweden and of the hydrology of the various 
river basins. He points out that the prevailing south-westerly winds from the 
warm Atlantic Drift keep Sweden at all seasons of the year above the normal 
temperature for its latitude, whereas farther west, in Norway and the British 
Isles, though the winter anomaly is greater still, the summer anomaly is negative, 
that is, the summers are cooler than normal. But although oceanic winds interfere 
with excessive sun-heating in summer they arrive from the ocean warmer than 
in winter and are an effective safeguard against serious attempts at summer night 
frosts in the British Islands in cool types of weather. 

In the summer the maximum temperature in Sweden sometimes exceeds 
95° F., almost equally often in Norrland, where the summer is short, as in the 
south of the country. At present the heat record is held by Jokhmokk in the far 
north, where the temperature rose to 982° F. on 9 July 1927. In the winter the 
night minima may descend as low as —4° F. in the south, and —40° in the north 
of Sweden, and the extreme degree of cold —56:2° F. occurred at Sveg, in Central 
Sweden, on 14 February 1881. 

Snow wholly or partially covers the ground at sea-level on as many as 250 days 
in the extreme north, but on only 30 in the extreme south. It is interesting to 
note in regard to the latter figure that, according to the Meteorological Office 
Book of Normals, there are places barely 1000 feet above sea-level in the Scottish 
Highlands in much the same latitude as Southern Sweden where snow more 
than half covers the ground on as many as 80 days in the year—an effect, no 
doubt, of heavier precipitation. The rainfall is heavy, exceeding 100 inches 4 
year in places among the mountains along the Norwegian border, but in many of 
the lowland districts, including Stockholm, it drops below 20 inches. Great 
importance is attached to the snow-cover in regard both to agriculture and 
forestry in Sweden, and a winter poor in snow is said to involve inconvenience 
in some provinces. The ice conditions in the seas around Sweden are of great 
importance for navigation. On the west and south coast it is only during very 
severe winters that navigation is impeded by ice, but the Gulf of Bothnia is 
frozen over regularly every year between the beginning of November and the 
end of May. 

The effect of the abundant light in summer on the development of animal and 
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vegetable life in a land so far north as Sweden is emphasized, and we are told in 
relation to the nights of the midsummer period that ‘‘these ‘white nights’ when 
the whole of nature lies sunken, as it were, in a tranquil dream give to the Swedish 
landscape what is perhaps its most appealing charm.” 


THE FLOODS OF MARCH 1930 IN SOUTH-WEST FRANCE 


The magnitude of the havoc wrought by the floods which overspread large 
areas in the south-west of France early in March 1930, is reflected in the amount 
of space given to the subject in recent French literature, amounting in the case 
of the Revue Géographique des Pyrenées et du Sud-Ouest to the complete issue of 
fasc. 4, tome I, October 1930. 

Several contributors deal with different aspects of the matter, including the 
meteorological causes of the catastrophe, with the damage done in the depart- 
ments of T'arn-et-Garonne and Lot-et-Garonne, with geological conditions, 
prediction of floods and suggested methods of preventing their worst effects. 
After the soil had become thoroughly saturated by a very wet winter, and at a 
time when much snow water was coming down from the mountains, there came 
a severe rainstorm lasting with but little intermission from 48 to 60 hours 
according to locality, of a type more common in autumn than in spring. As a 
result most of the rivers in this part of France became very unruly, especially 
the Tarn tributary of the Garonne. Some 200 persons and thousands of domestic 
animals perished, more than 3000 houses were destroyed, and a vast amount of 
damage done to bridges, roads, and railways. Upwards of 10 inches of rain fell 
in many parts of the affected area in these early days of March as a result of a 
shallow barometric depression wherein a warm humid south-east air current 
from the Mediterranean was interacting along a well-marked “‘front” with cooler 
air from the west. The waters rose with such rapidity that it was found impossible 
at the higher stations to send warning to the towns on the lower reaches of the 
rivers. As nearly always in disasters of this kind several factors contributed to 
the result, but the immediate cause was the savage storm in question, exemplify- 
ing, as expressed in the report, the peculiarly “intemperate character of the 
Mediterranean climate.” 

There are a number of striking photographs, and a summary of the main facts 
is given on pages 456-459 of the publication under notice. 


WIND-EROSION IN THE CALIFORNIAN DESERT 


In the American Fournal of Science for February 1931 Mr. Eliot Blackwelder 
contributes an article on the ‘Lowering of Playas by Deflation.” In a typical 
mountain desert basin there are three distinct parts—the rock mountain slope, 
the graded piedmont slope, and the central playa or dry lake bed. As several 
geologists have declared that the playa is a site of strong deflation or wind erosion, 
Mr. Blackwelder sets out to describe a particular playa in South-Eastern Cali- 
fornia that affords striking indication of having been dominated by wind erosion. 
This is known as Danby Dry Lake, lying 50 miles south-west of Needles and 
traversed by the Phoenix line of the Santa Fe railway. The basin in which this 
playa lies is a great saucer-shaped depression with smoothly graded piedmont 
slopes, and has a length of about 30 miles, but the playa itself is only 16 miles long 
by 5 broad. The lake deposits have been eroded to such an extent that the floor 
of the playa is no longer level but covered by small tabular hills which are of a 
form pointing to excavation. ‘That the work of excavation could have been done 
to any great extent by streams is unlikely in an undrained basin of the type in 
question unless these had had a subterranean outlet of which there is no visible 
trace. But the wind is an erosive agent that can sweep detritus up slopes and out 


id 
ic 
ut 
ne 
rk 
A 
he 
gh 
an = 
ect 
an 
the 4 
nal 4 
ish 
ve, 
ere 
1an 
ght 
eds 
the 
far 
the 
rth 
tral 
to 
Tice 
tish 
ore 
no 
esa 
y of 
reat 
and 
nce 
reat 
very 
ia is 
the 
and 


94 THE MONTHLY RECORD 


of an undrained basin. In the Danby playa the bed of the original lake after it 
had dried up was not uniformly eroded. Some of the deposits consisted of 
crystalline sheets of various salts, not hard in comparison with most rocks but 
very resistant to deflation which is powerless to remove anything but loose 
particles of small size, so that these have been left as buttes and tabular hills 
rising from the central and lowest parts of the playa. 

The writer considers that the conditions in Danby and other basins in the 
south-west confirm the opinion of Richthofen and others that deflation is a highly 
effective erosive process in deserts and one which locally exerts a powerful 
influence upon the features of desert landscapes. 


A NEW ALPHABET FOR TURKI 

In vol. 2, part 19 (1931), of the Memoirs (Zapiski) of the Semipalatinsk Section 
of the Society for the Study of Qazaqstan, formerly called the Semipalatinsk 
Section of the State Russian Geographical Society, the title-page, contents, and 
foreword are printed bothin Russian and in the local form of Turki. The latter 
is not written in Arabic script but employs, for the first time as far as we are aware, 
an alphabet that might be called Latin if it did not include some cyrillic letters 
and other strange symbols whose value is not altogether clear. The letters of our 
alphabet that do not appear on these pages are 5, f, h, w, and x. The additional 
letters include B, b, and © from the cyrillic alphabet, ¢, 2, and n (m with a tail to 
the right-hand stroke). The letter g sometimes appears with the down stroke not 
touching the o but linked to it at the top, perhaps to indicate when this consonant 
is mute or abnormally pronounced; we find for instance Qazaqpstan with the 
second g printed in this strange way but qazaq with ordinary q’s. The letters 
b, 6, and 9 are evidently vowels; ¢ is apparently the consonant y (e.g. temir ¢ol 
=railway, 1930 ¢blb =in the year 1930), B is b or v, and n (m with a tail) is ng. 
Semipalatinsk is Semej, Irtish is Ertis, Altai is Altaj, and Qazaq Socialist Soviet 
Republic is satspjaldbq kenesti qazaq respoBilekesi. 


EARLY MAN IN EAST AFRICA 

Mr. H. W. Seton-Karr has returned from his fourteenth expedition to Somali- 
land for the purpose of a further examination of the prehistoric sites on the high 
plateau in that country. He thinks it is not possible from geological evidence or 
in the absence of caves or bones of animals to date the lance and arrow-heads and 
hand-axes except from their exact resemblance to those from Europe. As 
regards those from Kenya the geological evidence seems to date some from the 
beginning of the second major pluvial period which may correspond with the two 
last glacial epochs in Europe known as the Riss and the Wiirm. It is presumable 
that early man in Kenya had contemporaries in other parts of Africa. Mr. Seton- 
Karr found palaeolithic and neolithic implements in Somaliland thirty-eight 
years ago, which were the first ever found in East Africa, although some had been 
discovered in South Africa by Dale in 1866. The late Sir John Evans (Treasurer 
and Vice-President of the Royal Society) wrote concerning them (Proceedings, 
No. 359, p. 19) in 1896: ““Mr. Seton-Karr was fortunate enough to meet with a 
large number of specimens in form absolutely identical with some from the valley 
of the Somme, and we need not hesitate in claiming them as palaeolithic. Their 
great interest consists in the identity of their forms with those found in the 
Pleistocene deposits of North-Western Europe and elsewhere.” 

The implements are not abundant and are found only at certain spots, imple- 
ments of different ages being associated together. Mr. Seton-Karr would be glad 
to present a representative series to any museums able to exhibit them. 
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CORRECTION: TAVISTOCK THEODOLITE 
Major Clifford sends a small correction to his Note printed in the Fournal for 
May 1931. On p. 454 in the fourth line of the last paragraph but one he should 


have written ‘‘the arc but not the telescope” instead of ‘‘the telescope but not 
the arc.” 


OBITUARY 
DR. EMIL TRINKLER 


We have received with very great regret the news that Dr. Trinkler has died as 
the result of a motor accident at the early age of thirty-five. He was a man of 
sound ability and powers of travel whom we heard of first as having made a con- 
siderable journey through Afghanistan in the year 1923. In preparation for a 
second and more ambitious journey to the Eastern Karakoram (1927-28) he 
asked leave to study for some months in the Society’s library, and he turned to 
good account in the long expedition which followed the close study which he had 
made of his forerunners in this field, finding for himself a region that had been 
much neglected, between the Pangong T'so and the Upper Kara-Kash river. On 
his return in 1928 he again spent some months in our library, studying in 
particular the collections of photographs which showed the limits of different 
glaciations. He gave us an outline of his results in a valuable paper which he read 
at the Evening Meeting of 24 March 1930 (G.f., 75, 505-517). He also discussed 
the general scientific results in a paper, ‘““The Ice Age on the Tibetan plateau,” 
printed in the Geographical fournal for March 1930 (75, 225-232), and he was 
since engaged in preparing the details for publication. 


ST. GEORGE R. LITTLEDALE 


Mr. Littledale was an explorer of an unusual type. He was endowed with a 
sufficiency of this world’s goods, and he was by nature a sportsman, given to 
hunting, fishing, and shooting. When he travelled he travelled for the sheer love 
of travelling and of shooting new animals. He conscientiously had himself 
trained in surveying and, once he was at it, took a keen interest in his map making; 
but he never had the ‘‘there’s-a-blank-space-on-the-map-I-must-go-and-fill- 
it-up” kind of feeling. He remained essentially the sportsman and naturalist ; and 
when he returned to England he resumed his life as a country gentleman. 

Consequently, his name has never been so well known as his achievements 
entitled it to be. And perhaps the fact that he took his wife with him on all his 
three great journeys predisposed people to think they could not have been very 
adventurous or arduous. ‘“‘If a woman could go there it cannot have been so 
difficult a journey”’ people would then be inclined to say. But Mrs. Littledale 
was no ordinary woman. She was of the toughest fibre—as the fact that she lived 
to her ninetieth year shows. And as a fact, every one of their journeys would 
nowadays be considered an accomplishment of note. 

The field of Littledale’s journey was the highlands of Central Asia and Tibet. 
The ordinary way of approach to these regions for an Englishman would be by 
India. But Littledale was gifted with the happy knack of getting on with all kinds 
and sorts of people, and of carrying them along with him. And possessed of this 
grace, he was able to induce the Russians to let him use Russian Turkistan as his 
ing ground and thus saved himself the necessity of crossing the Himalaya 
at the start. 


His first journey, at the age of forty, was made in 1890 when, travelling by 
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Merv and Bukhara—romantic cities in those days—he reached the Pamirs and 
traversed their entire breadth from north to south, eventually crossing the Hindy 
Kush by the Baroghil Pass and thence travelling by Gilgit, finishing up hig 
journey in Kashmir. 

On his next journey he went still farther afield, and travelled right across Asig 
from west to east—a remarkable performance in those days. Again starting from 
Russian Turkistan he passed through Kashgar and made his way to Lop Nog, 
From there by a route which only Marco Polo had previously followed he 
reached Saitu (Sachou) and thence he went by an unexplored route to Koko Nog 
in Tibet and then by more or less well-known routes to Peking. 

But it was for his third journey that he was most famous, for on it he came gs 
near as 49 miles to Lhasa itself. Starting as usual from Russian Turkistan and 
accompanied as before by his wife, and this time also by his nephew, Mr. W. A. TE 
Fletcher, he descended upon Tibet from the north and penetrated to Tengri Nor, 
But all attempts to induce the Tibetans to allow him to proceed farther failed, 
They assembled in force and peremptory orders arrived from Lhasa for him 
turn back. He eventually reached India through Ladakh. 

Both geography and natural history owe much to Littledale, and the Natural 
History Museum at South Kensington benefits largely by his will. He wag 
elected to the Society in 1892 and was awarded the Patron’s Medal in 189) 
“for his three important journeys in the Pamirs and Central Asia.” He died of 
16 April 1931 at his home Wick Hill House, Bracknell, in his eightieth year. 

F. E. 


MEETINGS: SESSION 1930-1931 


Fourteenth Evening Meeting, 1 June 1931. The President in the Chair 

Elections: Milton Bartholomew; George Bulkley; Howard Carter; Lieut 
John A. L. Cowie, 1.a.; Miss Annie M. Evans, B.a.; George Eric Hunt; Mm 
Elsie K. Marshall; Major George James Norris; Mrs. Jean Raynes; Ceding 
Charles Roycroft; Mrs. Jane W. Spicer; Miss Elsie Dorothy Stanyon; Frederi¢& 
G. Wood, M.A., F.R.A.S.; Capt. George Wright 

Paper: The British-Italian Somaliland Boundary. By Major]. H. Stafford, R& 
Fifteenth Evening Meeting, 15 June 1931. The President in the Chair 

Elections: Robert Langdale Bickersteth, B.a.; Miss Louise A. Boyd; Vernom 
Brelsford ; Lady Broughton; John Edgar Burnett Buckenham, M.D.; Arthur 


Roy Watson Butcher; Miss Una Cameron; Victor James Carter-Watson, M.BEy@ 


Herbert G. C. Cant; Sih-Gung Cheng, p.sc.; Miss Kate Coast; A. C. Davitj 
Arthur Tomkyns Dew; Alberto A. Dodero; Miss Jessie Fairbrother, B.A 
Guy Sherbrooke Fothergill; Miss Maxwell Fraser; Lady Gibbs; Sir Hany 
Goschen, BART., K.B.E.; Miss Alice Mary Stebbings Graham; Lt.-Commih 
Kenelm Edward Lee Guinness, R.N.; Mrs. A. Winifred Hall ; Louis C. Harrisj 
Paul Samuel Hossfeld, m.sc.; Hugo Henry Houstoun; Frederick John Robert 
Hunt; Sir Jehanjir Kothari; Capt. F. H. S. Lee; Thomas Harringtom 
McKittrick ; Matthew Michael Mathews; Mrs. Mary Neame; Harold & 
Neibling ; Major Frederick J. Ney, M.c.; Murli Dhar Pathak, B.a.; Ram Nail 
Prabhakar, B.A.; Wilfred Herbert Semper; Noel L. R. Sheret, B.sc.; F.M 
Shuji, m.sc.; Rev. F.S.Spackman,M.a.; Frank Parker Stevenson; Dr. Kennetit 
Waller Todd 

Paper: The Work of the Norvegia in the Antarctic. By Professor Ola 
Holtedahl 
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